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The Progress of Forest Research 

in India, 1931-32. 


OHAPTEE I. 

THE EOEEST EESEAROH INSTITUTE. 

GENERAL. 

The economic disaster that has overtaken the world should be an 
incentive to forest research rather than occasion for its curtailment ; 
it is unlikely that for some years to come it will pay to work the more 
inaccessible forests, or to market the less useful produce, but research 
can extend the limits in both cases with advantage to the producers 
and to the consumers. In the past new or extended uses for timber 
are denoted by ever-increasing demand, and there is no reason to suppose 
that the limit has now been reached. In India few timbers and some 
minor forest products are well loio^vn, and organised research only can 
investigate and draw attention to the properties of others, or discover 
better means of growing or using those already known. The area of 
forest in India is vast and the scope for development immense. 

In the circumstances it is a tragedy that so soon after the opening 
of the Forest Research Institute drastic retrenchment of expenditure 
became necessary. Almost tlmoughout the year the activities of each 
branch and section have been subject to the closest critical examination ; 
reduction of expenditure by 50 per cent and more, and even complete 
closure of the Institute have been suggested. A 33 jier cent reduction 
has now been decided upon, and it is hoped that it will be possible to 
maintain all branches of research work though some will be on a very 
reduced scale. The number of experienced forest officers remaining on 
the staff wiU he perilously near the minimum necessary to ensure ade- 
quate attention to the praotionl side of some investigations and to the 
appfication of the results. 

The constitution and functions of an Advisory Board for the In- 
stitute have been considered, but owing to fhe expense involved its 
creation has been deferred. Owing to reduction of staff throughout the 
Forest Department, the I. F. S. College is Portly to be ejosed and a two 
years course for Forest Rangers has been postponed; It is to.te hoped 
,that at'So.me. future date training as well as the research activities' will 
,b'e centmliVd'd on the Forest Research Institute estate. ' . ' V 

\ t- - . — 

'''2f<w:t"AQ!^Eca)ort is printed on paper made in tlie Paper Pulp Sootion ot the 
•:-‘Forest, 'Aesfetiroh* ynstituto, Dobra Dun, feom-tho bamboo -JtlfflidmoiOinKS tfrielua from' 
s'^Hydiksbad ibe stems of wUeb flowered ioti years ago. 
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In the following chapters will he found an account of worlc done 
diuing the year' in the hve branches of the Forest IlcHcarch Institute 
and, in order to avoid the delay uliich is inevitable if the repoits of 
research in the provinces are incorporated, these will be published sepa- 
rately. A statement of publications issued duiing the year is given, and 
appendices show the names of ollicei-s hi charge of branches and sections, 
the expenditme incurred, and a full list of publications to dale. 

In the Silvicidtorc Branch considerable progress uas made -with 
experimental work. Tlic deinoiistiation area -wliicli covers about 2U0 
acres is now almost completely stocked ; the death of Gmelhiu still 
continues and the cause has not yet been dctcimined. The new Statis- 
tical Code was issued carlj- in the year and will greatly assist the standar- 
disation of the statistical basis of worlting plans ; revision of the Deodar 
Yield Tables was taken in hand. Some field w otic was done in the Pun- 
jab and Central Provinces, and compulations were made for the records 
of ‘144 sample plots and a total of 1,327 peimiineni sample plots weie 
under observation. Progress was made with the preparation of Volume 
Tables and a variety of statistical work was carried out for the piovinees 
additions were made to the photographic collection, and prints and Ian 
tern slides were sent to the provinces and abioad. The icfeienciiig of 
silvicultural literature and the prepaialion and levdsion of ledger files 
suffered greatly from the lack of staff ; it is much to bo regretted that 
the importance of rccoida in this branch was not recognised by the 
retrenching authorities. Every effort is being made to provide for 
tours by the staff as it is only by touring that satisfactory co-opciatioii 
with the provinces can be ensured, ami w'ithout- it much of the fundu- 
meutal research loses value. Mr. Champion visited the rcseaich centres 
of Ccntial Europe and experimental areas in the United Kingdom, 
his interesting report will be of great use to the Forest Kesearch Institute 
and to the jiroviuces. 

Over five hundred specimens were ideiitified by the Forest Botanist 
during tbe year and piogress was made with the identification and 
description of grasses to comjdele Dutlue’s' Floia of the Upper Gangeiic 
Plain. 2,719 Blieets w'oie added to tho herliarium and a short account 
of the collection was published. Considerable additions wein made 
to tbe arboretum and valuable iufonnation obtained legaiding the 
development of several species ; large tjuautities of seed were supjilied 
to a number of, oountries wdth a guaranTce of identity and soundness. 
In the mypological scctibii trees inoculated with /'’mshjjmw and 
Pmdsvmma , were under obserwatiou, and it is pioiioscd tp make a 
ftniher study -of the alternate hosts of the latter. 'J'hc'dtunpiiig' off of 
seedlings in nui series was under investigation and citUurcs' of wood 
tottmg fungi wore prepateff. ' • ^ • 
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Work ill llic I'lootiojiiii' liinudi Jwib bi-wi in jnoccss of cMrl«iljiu*nt 
almost ilirunjikoul <Iio yi*ai, l.ut it k liojH’d tlwd willj alH)ul lialf <li« 
fumls ))rcvio«(slj' piovslod and a coiibuli inl)k> jidiidjon nf Mail it will 
still Ik* jioSMhli* to jmilvH* good tisc of tlio cxcolknt (*qui|(m<'nt that is 
avaihilile. All bcclioiiK of llic lirandi art* to la* itiaiiilninud, Imi tvifk 
an asHiiitaiit only in olmrgo of JMinor Foiost rioclimUs. 

()v'(*r five luuiclred idoiitifioations cairicd out in tlic W<iod 
IVcliiiology Sootion, and a koy to tlic iiiipoilant Indian loilway ctK-jici 
woods was propaiod, Anatonmal Mudion of a niijnlK'r of woods nei<* 
made 4iml pIiotoniiciogi.ipliH wcio propaml for sjaidal ])urj»ov(‘^ and 
to add to Uio rofriom <• rolleulion ; adtlilioJis wwe made to ilie auUmulic 
colkotion of \vo<*d bpooiiiK'ni.. 

In tlio Timkor Testing flection over 21, (1(H) oljs(*rvatii>iif, wi*iv ri>coidi'd 
during tilt* year, and tjir eojiipufntion «»f icmiHs was luoiiglil up It* datt* ; 
tin* inloreliangv ttf InlKuatoiy and tonijutliny stall was rontinutd willi 
a vi(*w to raifiiiijj tin* {jenoial sianilaid of qiialiiSrat iolu*, Apail ftotn 
invest igatauis in neeoidalUf ^\i(li aj*pioved projects, a numliei of speeial 
it'sts were mnde and a large variety of eiMpurji s answeied. llTr, Heaman. 
tin* (Iffieei-iivCiJiarpt* of tlio Meetion, undoituok additional dutitr as 
Absistaiit Forest Kcunoniisl tluoiigkoui theyeujv 

In lilt; >St'aK<tiiiiit' I^eotioii owing t(> re eonstiiietitm t»f (Jiu kilm only 
Jifi eliarges of (imliei wen; pnt ilnonpli : assistant ewtia given to the Fast 
Itnlinu Huilway with tlioir k’lhiK at lallixialt. Air Roasoning 
eonfirmed tlial 2 nr a months snifiee for tme inch jdanks of moHl ajteijes 
Tho swfatje treatment ol Kiiluay rleiqjejf, of 7’n'n/imrfin /ot/n indj- 
eales jiossihililies of lednein!' (fa* lemlcnry to ei-at I>* and bpHt. mid a 
series of e,Nperiincjd.s in I'anjah iimboi dejnils deiioieil llu* eJTeet of 
differi-nt jnetliods of staelxiuy, sleepeis; the ^^{deI seaHUiiipfr ol Ptuntfin 
jfir(ju(vn))iltfntii proved nnsatlsfio loiy. Ikues ol dryuig, shrinkage, 
collajisw and tpeoifio gravity wei** aiihjeets of lahoiatoty tests. 

ITeservativc tieatment of n‘ost of t-tu* tlmhets likely to he suitalde 
for niilwiiy shepers 1ms imn Imen tried, hut .some adtlition na'i ynadt 
to tlio sleepciK nlveadv laid in the lines (or juiielical lesti, 'Jlie Fowell 
pi-ooean of (reatjlicftt was ouhjet ted to apeeiol study in tin* ^Yof)d Prtn'r- 
Viiiion Scrlion, and also a nov melliod ol llxlng aiseiiie which it ia Jmjied 
Will prove a flueecss, *-' ■ 

V , 1 

Apait from Mipyjlying sample.-; of liitiher for display pi' ijivysligntlon 
throujfliout,,Uiq./»tstitn(e. r<*jiurhi wen* made on Iho worlriiii' fjiialilies.tif 
a pnpjliPt of linii'OJSi and (lade rnyuirieR •wt*n*.lm8ttdnd hy the Wood 
‘WorlpiliOp’x^l’tsfiop, Vout'fis .'ind plywoods wore made fiom'n vaiiety- 
of tljtfihftrs'^Jtud'iri romt; easej letded as lea hoxi'.n.j ^due iesla-aHe an 
ximiioihantpaitt'7 thccc eSjioiimonlH.'' 
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In the hlinor Forest Products Section a portable charcoal kiln "was 
designed to suit Indian conditions; a practical test gave promising 
results. A hydraulic briquetting press was installed and it is hoped to 
produce a satisfactory charcoal briquette ; match veneering and splint 
chopping machines were installed too late for tests of woods to be made. 
Other subjects such as the borer attack on bamboos, the calorific values 
of woods, uses for third quality turpentine and the study of crude drugs 
were largely dealt with by the branches more intimately concerned. 
The Minor Forest Products museum was greatly improved and some 
progress was made with the experimental garden. 

In the Paper Pulp Section the mechanical treatment of bamboos, 
the preparation of pulp suitable for the artificial silk industry and the 
preparation of kraft and vrapping papers received special attention. 
Experiments were made witli a number of grasses and some other raw 
materials ; the Tariff Board have recommended that the section should 
become a clearing house for research work on indigenous pulp materials. 

The Entomological Branch records an interesting account of control 
measures against the sal borer in the Central Provinces ; these measures 
have been most effective and have saved a vast quantity' of timber from 
destruction. Insects attacking the teak and a number of other trees 
or timbers wei’e studied, and the entomological investigation of the 
spike disease of sandal trees was continued. 176 consignments of 
attacked material and insect specimens were received for breeding, 
identification or report, and over 25,000 insects bred were set. About 
500 species were added to the identifiod insect collection, and a few 
papers dealing with new species have already been published. The 
Systematic Entomologist continued the study of coleopterous laivao 
and of cetambyoidae. 

The Bio-Chemist records the results of his study of several drugs, 
oils, fats, essential oils, and a colouring mattei*. Apart from these 
investigations he has carried out soil analyses and a determination of 
the calorific value of a number of woods. The composition “FVidera 
for re-conditioning the spilfo holes of railway sleepers has now been 
patented ; it is under test in several lines ^ and results to date arc 
promising. 

Mr. A. D. Blasoheck held the post of Inspector General of Forests 
and President', Forest Bescaroh Institute and College, throughout the 
year, and he wishes to record his appreciation of the work done by his 
staff in spite of '^e uncertaintj' of their own future as well as that of 
the Forest Beseaiich Institute^ and in spite of repeated suggestions to 
curtail or abaiidop^ the work they were doing. As Personal Assistant, 
Mr. H. S. Deans. Deputy Conservator of Forests, ably relieved the Presi- 
dent of .much routine; some relief from office work has been" afforded - 
jn four of the branches by the creation of a central office. 
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CHAPTER IT. 

SILVIOOLTTJEE BRAKCH. 


1.— ExPEIITOENTAI. SlLVICUI-TORE. 

(i) Gcnemh 

Three parts of the Indian Eorest Records were published during the 
year : — 

Vol. XVI, Pt. V . . Investigation on the seed and seedlings 

of Sliorca robitsla. 

Vol. X^Ti, Pt. VI . . Use of stumps (root and shoot cuttings) 

in artificial regeneration. 

Vol, XVI, Pt. "irEI. . Notes on Pinus hngifoUa. The planta- 
tions in Dehra Bun and the Central 
Provinces and miflcellnncous seed 
studies. 

A Icatui'O of the year has been the progress made in the experimental 
section of the branch. The records ol all the current investigations have 
been scrutinised and the projects revised in the light of experience, 
■vsith improvement in the techniq^ue where possible. The publications 
just mentioned are the re.sults of the compilation of the results obtained 
from selected sets of experiments, and there are a good many more await- 
ing similar attention. Tliis work has only been possible by the assiduity 
of the Experimental Assistant and the Ranger. 

Experimental plot files received from the provinces have been sernti- 
nised and when occasion arose suggestions have been made concerning 
the comsc of the experiment or the mointenance of the actual records. 
A good many experimental plots in North Bengal were .visited with the 
Conservator and Bengal Silviculturist in January 1932, and their prob- 
lems discussed on the spot. 

Tlie Kaunli experimental garden has again been taken over from the 
Sabaranpux Division which no longer icquired it. The extra area will 
be useful for long term crop investigations such as coinparison of racial 
fonus, ole. > •• •’ 

; ‘ i ' (it) AfatwaJ reghterntto}!, ' 

- • The* stmly of annual Bccd production and fertiUtjKof indiviilual trees 
/oWAmgdmm latifolk was conthSied for Die fourth year (Expt. 4.1)., 
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Tlie figures liave (lurtuated a good deal as sliewn in the following state- 
ment and will be studied when more data iiave been accumulated : — 


Ycai. 



1928 


. 

• 

. 

• 

j 

r>-4 

10 1 

1929 

• 

• 
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• 

. 

21-3 

12-3 

1930 

• 

• 

• 

- 

• 

• 

22-6 

430 

1931 


• 

• 

• 

• 

• 

‘It 

23-7 


Sard ciops (Expt. 10) fiom individual trees of Shorca robusta, Finns 
lowjifolio aud Tcrmiiialia iamaiilosa were again recorded. 1931 was a 
good seed year for all these bjiccics. The records must be continued 
sevei.d more ycaia before, analysis can be profitable. 

Causes of dying bach (ENjit. 43). Aai investigation on Bombuji mnla- 
baiicum is in progress but no definite results have been obtained so far, 

(hi) Invcsligaltons on seeds. 

(a) ItmUine seed weighinents and germination tests have been continued. 
Dining Die yo<u 122 weighmonls wore made including cloven species 
lor wliicli no previous recoids were available, lleprinting of the Iforest 
Bulletin on the subject may be lecousidered in 1932, a good deal of data 
fiom various souices having accumulated since 1928. 

Ejjecl oj ska oj sad on germination and growth of seedlings was studied 
in Tertmnnlia tomentosa. (ieimmation and plant per cent were found to 
be best for middle sizcb. falling oft for the biggest and small seed, and the 
average height of plants showed the same ti'iidcncy. Germination was 
however very poor for unknown reasons, and tlic experiments will be 
repeated as these coiiclusious can only he considered tentative. 

{b) Seed storage (Expt. 12). 
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(c) Aids to gemination (Expt. 13), 

An experiment was made witli Termnialia cJidnda and gave the 
following results : — 


Treatment. 

Germination 
per cent. j 

Plant per cent. 

j 

Pulp not retnorccl, no treatment . . . i 

33-2 

31-C 

Pulp not rcmorcti, IC mmulc« in boiling water 

0 

0 

Pnlp removed, 3 days in cold troler 

2C-5 

25-3 

Pulp removed, 7 days in sun .... 

21*0 

2M 


It will be seen that the untreated control gave the best germination 
and plant per cent which was unexpci'ted. A line .sowing with the 
same lot of seed, unpulped, nradt* iit the break of tlie monsoon gave 
nearly 100 pei cent germination. 

With Acacia arabica an old experiment was repeated with seed 
collected off the trees and that collected from goats' droi>pings. Seeds 
collected from the trees and soaked gave the best results and the hot 
water treatment is all that this species needs. 





Treatment. i 

GcimJnaitnn per 

Gciminafion per 

cent 10 dajB 

cent St months 

i 

1 

after sowing. 

after sowing. 

Prom trees, unsoaked 

l-l'C 

403 

Prom trees, soaked for 4 bourii in nntei at 103® — 


Sl-C 

105®F. 

Prom goal droppings, unsonked , 

10-5 

3PS 

From goat dioppings, soaked for 4 liours in water 
at 103’— 105®F. 

0 1^3 

G2-f! 


Bums seed was sown on different media with W.itcring of tlie seed by 
percolation. It germinated quite wtII after having been kept under 
glass during the winter : this species had proved very difficult in previous 
attempts to grow it. 


(iv) Investigations on seedlmgs. 

Seedling studies (Expt. 4) have been continued as before. The follow- 
ing species have been added to the list of those already dealt with: — 
Now completed. Partly done. 

(1) Acacia]mpdesta. (1) liu£us sempervirens. 

(2) Atnbora icaUidni. (2) Cralaeva ftligiosa. 

, (3) Celiis tetianda. (3) Biospyros assimilis. 
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(4) Efir(Aia hevis. (4) Nyssa sesstUJlora. 

(6) HardmcMa pinmta. 

(6) Olea glandiilifera. 

(7) Qtterous grijptldi. 

(8) VitoB aUissima, 

CvUing back of misshapen plants (Expfc. 60). — An experimcni witli 
Evgcnia jamholana was carried out to sec if plants rendered busliy by 
tbe attacks of a small bud worm (weevil) could be got to grow up, 90 
such misshapen plants were seleotcd and divided into 2 comparable lots. 
One lot was kept as control and the other lot cut back near ground level 
in the hope that there would be no loss of height at the end of the season 
and a gain in shape — unfortunately the insect attacked all the buds 
again and no gain was obtained. 

Gutting hack of leak saplings after frost (Expt. 65). — 100 damaged 
plants were selected and divided into two comparable lots ; one lot of 
60 was cut back and the other left to itself. After one year’s growth, 
the uncut lot showed a significantly superior height gro^h of 16*9'':±; 
3*46 on a height of about 12 ft., but the plants were of course of less 
satisfactory shape. 

Burning back of sal line sotoings (Expt. 5fl) with and without cutting 
back the shoots before burning was repeated a second year. No signi- 
ficant difference has been found in the height growth of the coppice shoots 
after two years’ repetition of burning, etc. Burning will be continued 
at least one year more. 

This experiment has been replicated in another compartment and 
again no significant differences found at the end of the season’s growth. 

(v) Investigations on trees cmd crops. 

(o) Seasonal height growth, (Expt. ’2). — ^Measurements ware continued 
on 11 ^ecies and 2 more were added during the year. 

Seasonal height growth observations were also started on 10 plants 
of cacb of the origins of chir pine and Gmelina to compare their pheno- 
logy in relation to frost damage and rate of growth. 

The data collected are heing compared with the Wood Technologist’s 
results on diameter increment. 

(6) Bhenologml data (Esqpt, 3). — ^Observations were continued on 
eleven ^fecics and three more added during the year, mz.,Bombax, Adina 
odA JSugenia jambolann, , 

’ " Adequate data heve been accumulated for prolunmary compilation, 
whiqli.i^s hoped to. undertake dmipg the year 1932*33. 
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(c) Inheritance of individual characters (Espi. 7 and 67). — ^Tlic chir 
pine plots raised from seed of individnal twisted fibre trees bare been 
practically completed. 

60 «o1k1 baJiiboo {Dcndiocalamus sirictiis) rliizoine.s fiom the Ccnti.'il 
Provinces were put out, but owing to tlieir drying out in transit, only 
9 have survived. 

Terminalia tomcntosa seed from trees of known spiral grain was put 
out but damped off. 

(d) Inheritance of climatic race characters (Bxpt. 6(i)). — ^Preliminary 
seed-tcstmg work and raising of stock for the co-operative teak seed 
oiigin investigation was begun, llelatively poor development was obtain- 
ed in the nursery beds and hca^y casualties were incurred during the 
winter. It will probably be necessat}’- to wait till 1933 to make planta- 
tions. Rcporls have been received from all participants; although 
some of the plots h.ave made a good start, rather a lot of tliom arc dis- 
appointing, general failure with S- Burma seed being unexpected. 
Ari.angemcnfs have been made for replacing failed origins and filling in 
casualties in the plots well enough stocked to be woith maintaining. 

Experimculs on Shorea, Finns longifolia, Tcctona, Gmelina, Tcrtni- 
nalia tomcntosa, Acacia catccim, Adina, Bomhax, Qitcrcus incam, Albiz- 
zia jmccra and Butca are, in progress and doing Avell. 

(c) Inheritance of jthysiological race characters (Expt. 0(i)). — Bntca 
(C. P. lac forms), Schleichcra (curly and straight leaved lac foims) 
wcje put out in small compact plots, but have suil'ered scveiely fiom 
frost ajid rats. 

(/) Soil and quality class indicators (Expt. 48). — Studies were con- 
tinued in the Demonstration Area plantations : five more quadrats wore 
laid out in addition to the five existing ones which were found inadeipiate. 
The rccoids have been gone through and the project improved in light 
of experience to date. 

{g) Congestion in bamboo clumps (Bxpt. 8). — Seed from an uncon- 
gcsled area was raised and is ready to go out to complete the bamboo 
plots. 

Rats continue to do much damage to the plantations despite eflorts 
to cxteiminate them and none of the plantations arc re.idy for testing 
possible methods of inducing congestion. 

{h) Ejfecl of autumn irrigation on leaf fall (Expt. 65).-^To test the 
statement that the end of the season’s activity in teak is defermined by 
fall of soil moisture resulting in leaf fall, a set of plants was irrigated at 
intervals from tile end of the monsoon till l6af-fall, a comparable set 
being kept as control uniirigated. The watering made no difference 
whatever. 
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(vi) Artificial rcgencrnfitm. 

Wontlw'r conriitioiis cffooling resnlla ww* as follows. In 1930 iho 
fjionsnon ended (sxcepiioiially early (Atign.sf Slsfc), ajid OoceTiiber was 
ver5f frosly. (.lood winlev rain fell in February 1931, followed bj' fair 
liot ^\oail^cv 8hower.s. Tlie monsoon laolte on .Inly Ist. and was very 
feeble bul. well dista-ibnl cd. Tlie J93J*32 C(»ld weather was oomplelely 
rainle.ss but frosf. wn.'S nliglit. 

(fl) ///ne so?efK</s (I'Jiiit. 17) were tried with Plero'.pcrminn ncerijdlivm, 
CuralUfi hiirtfctrhna, Tcrtuiunlia chcMiln and CcUix ictranda, and all 
made a satisfactory al/irt. 

The five specio.s sown in 1930, wir. liosirdlia mrnUu Jiiitrn froinlosn, 
OrJrcht toona, Lumica f/raniHs and (Jamriinn ('uphi/llum, bad all failed 
by the end of the next, cold weather oxeepf, for the Tiutf’ti which was lali<!r 
destroyed by rais ; this failure must be ascribed to tlie drought ami frost. 

(ft) liaiiift entire Irnn^planthuf h th' open fJ'ixpl.. lb’). —The followititr 
sijecies were tried in 1931, tlie survival percentage at the end of the yc.ar 
being given in brackets : — 

Bdvhinia rvtnsa (76'',(,)» ^•AtU Mraniln (44%), Pinvs hnpifolia with 
naked' roots (’it'^Xi)* Ptcroyirnmnii nccrifoliuin (Rrt%). 

No praat.ieal <‘oneliisions can be drawn till the plants have got. ov<‘r a 
dry season. Of the species tried in 1930, ISvinn nutliflofo and JhtP-a 
frintdom can be eon.sid<*red («i have given snlisfactory le.^idfs. TxiuHcd 
ffnivdin, Uist'lwfia, nn<l Phoebe laiirnoJoJa .skirled fiiirl) well. but. the 
except ionully imfavonr.able 1930 31 season prov'ed too mneh for them, 
whilst A'aji/ff/i/w alhwn was actually killed oO cent ]ip» rent, 

(c) Itoinx cjUirc transphnilivg in rlmrrd fines (Rx])t. 19), —The fol- 
lowing .species were put onl in 193! : — 

Plerospmmnv ucorifoJhiiK (94%), OcIUk Irtrnndn (92%), Brhlcichcrn 
Irijitfid (Rfi%). the % fignre indiealing aiirvival at, Die end of 
the ye.sT. In 19.30 the same species were use!, with flic ex- 
re])l,ion of htmud, as in t.he pievions experiment. Jiixchnfia, 
PJiorha anil Santahnn apjicar to have, been helped to Furviv(‘ 
by the shade, but Tmria lost j{ro!ii)y both in .survival and 
' height ; even ho , only 0% Phorbe and 4% finntdJuvi survived, 

({/) TVintet' trdnxphntirnj in the open (Bypt, 20). — In li’ehrimry 1931, 
four’ species were put out and the ntrviv.nl in Deeomher 1931 was ns 
shown,- UpHcmdictym cmisum (89%), Brndxtnnrfvi paju/yi/ml ’({{()%,), 
Qethrh loono ( 5 %) and ScJileieJn-rtf trijriga (13%). < 

(c) Winter shnap ftaniwg in thi open'{15x])t. 23).rr-f'lnly 7irt/t1irhm 
prbcrosa.Moa-pnt out in Bohruur^' 1931 and lu B/'e.ornber 7;1%'u'ere. alive ; 
^ i-Pxdcit firondosa and AlUzrJd Irhbal' were Added in Ifehnihiy 1932 
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(/) Rains stumps planting in the open (Bsrpt. 21). — ^Thc folloiving ten 
species were put out in July 1931 : — 

Adina sessilifolia, Albiezia lebhek, Broussoiielia papyrifera, Bidea 
Jrondosa, Cedrela taona, Lannea grandis, PhoSe lanceolata, San- 
talum album, Terminalia, myriocarpa and Xylia xylocarpa. Sur- 
vivals in December -were 90-100% except for Terminalia myrio- 
carpa (37%) vrliicb is always liable to be attacked by white ants, 
and Santalum album (80%). 

Of the species put out in July 1930, the percentages shewn below 
have survived to the end of the second growing season ; — 


1920 mins stump planting in the open. 


Speoics. 

Piflntcd on. 

1 

SmTival 
por cent 
on 2nd 
JannaTy 
1931. 

Survival 
per cent 
on dtii 
Jannaiy 
1932. 

BriUBKS. 

Sioieienia macrophylla. 

7-7-30 

18% 

0 

Died daring the Orst 
hot weather. 

Ginnamomum cecidodaphne . 

8-7.30 

36% 

0 

Killed hy frost. 

Anogeiastig htifolia . . 

0-7-30 

72% 


Average height, 28'. 

Alnua nitida . . 

10-7-30 

60% 

0 

Killed ly frost. 

Terminalia myriocarpa 

2-8-30 

0 

0 

Died at the end oi the 
laios. 

1 


(g) Rains stump planting in cleared lines (Expt. 22).— Five species 
were put out in July 1931, viz. (1) AJbizzia lebbek, (2) Broussoneiia papy- 
rifera, (3) Butea frondasa, (4) Cedrela toona, and (6) Xylia xylocarpa. 

All started well except the Xylia of which only 44% were alive in 
December. Of the 1930 trials, Anogeissus laiifolia has done quite well 
with 80% survivals at the end of 1931. Alnus nitida started well but 
was entirely lost during the hot weather, as also was the case with Gin- 
namonmm cecidodaphne. Stvietenm viacrophylla was a failure hrom the 
start. 

(h) EffaA of injury to slumps (Expt. 30). — ^Two forms of injuiy were 
tried with Gmelina arborea and teak stumps — stripping about one-third 
of the bark and bruising with a hammer. 

The Stumps .were planted in pits with decayed leaf mould in order to 
approximate more to forest soils, probably more favourable for bacterial ‘ 
or fimgal attack than tlie experimental garden soil. 
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Average heights and survival fcr cent at end of growing season. 

I CbKTBOL Baku sxuriTUD. I Bbuiseu. 


Spocics. 


Omtltna with loaf inotild 


Teak with leaf mould 


Teak a-itUout leaf mould 


aSil-OO 

100 % 


10-2±000 

100 % 


0*2±0Ct 

01% 


30'3dbl-27 

100 % 


11-1 ±0*01 
100 % 


10-8i:0-77 

80% 


280±l-27 

100 % 


10-2±OC3 

80% 

7-0i0-53 

01 % 


The hardiness of stumps is furtlicr substantiotcd. 
leal mould made no appreciable difference m survived poi cent, bu 
stimulated liciglit growth somewhat. 

(j) Storage of stamps before planting (Bxph stumps 

made on 3rd Jidy 1931 were plant^ m *=7?-^ “ jf„,°^lTo7a 

after an exposure of 0, 3. 5, 9 and 13 dap to LoolXwas as 

brick floor! At the end of the growing season, the record was 

follows ; — ' • — 


Length of Slora 80 .j Control. 3 days. 0 


9 days. 


Average height 
in inohes. 


Survival per cent 1 08 



13 daye. 


0-4±0-74 


As lonnd in «ic csilorimonfe ol previous y'™' 
asp, reakre uo signifesut “ 

The 1930 cxponinont with storage 1, o, D anu . y 
in the shade shewed the .following survivals in December 193 • 

90, 90, 88, 88, 82o/o Tospoctivcly, with nonsignificant i etonces in 

average height. i /w f 

w p«re,, "siSSy 

lion of a. 1930 experiment and the resuM'S obtained 
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Average hmgTil and survival per cent at iJie end of the first December with 
rainfall data in inches during the preceding fortnight. 


Ycarol 

Middle ol 
Januai;. 

1 Und of 

1 Janaary. 

Middle of 
rebrnary. 

End of 
rebrnary. 

Middle of 
Mntcli. 

Erdof 

March. 

Middle of 
April. 

End of 
April. 

1930 . 

8 8il’05 
SO 


10-7±l-88 

20 

8-4J.l*03 

20 

01±l-45 

2S 

8-2J;l'27 

82 

0 Si 1-22 
28 

0 8d;0 0S 
20 


2-0 

OS 

8-1 

0‘1 

08 

•• 

07 

i 0-4 

1031 . 


u-o±2-ao 

12 

11-3±2 71 
18 

0 0i:l*00 
10 

11-0±1-70 

20 

11-0±1-81 

10 

O-OiO 

4 

ll-0±2 30 
12 


•• 

02 

2-4 

2-1 

1-6 

00 

01 

0-0 


Year of 
Eicpt. 

J 

Middle of 
May. 

End of 
May. 

Mlddlo of 
Juno. 

End of 
Jnne. 

mddic of 
July. 

End of 
July. 

mddlo of 
AuEUSt. 

End of 
August. 

1030 . 

9-6±0 89 

1M4- 0-721 

17-5±l-25 

10 ld:0 51 

S-Cd:0S4 

1-0*0-21 

22*0-14 

1-0*0 11 


08 


100 


80 

04 

48 

28 


0-7 

0-S 

1-4 

1 4-0 

10 0 

24-7 

11-3 

4-0 

1931 . 

5 84-0 7 


7-l±0 5S 

8-7±0-34 







1 30 

02 

02 

.. 

1 

' 



1-0 

0-1 

00 

1-0 

02 

02 

12-0 

10 0 


It wiU be seen that in both years about a quarter of the stumps plant- 
ed early in the year have survived, but in 1930 -with favourable winter 
rain and monsoon, the monsoon planting is by far tlie better as regards 
height attained by the end of the season, whereas in 1931 with favour- 
able winter rain but a very diy summer and late and feeble monsoon, the 
January planting has given twice the average height of the best monsoon 
planting. This experiment is being repeated in 1932 and probably again 
in 1933. 

(1) Number of plants per patch. — ^An experiment with G-tnelina was 
started, earlier experiments have all been unsatisfactory for various 
reasons. 

{nt) Branch cuttings (Expt. 32). — Propagation by branch cuttings of 
Bombax malaharicum, Eugenia jambolana and Lannea grandis was tried. 
Planting was done on 18th Juno 1931 after a shower of rain. The mon- 
soon commenced on 1st July. Practically all the cuttings failed. The 
best season h'w not yet been satisfactorily determined. 

(n) Tung cuttings (Bxpt. 76). — An experiment has been begun to 
raise plants from small stem cuttings of species which give difficulty in 
sowings, on lines found successful in England. 

(o) Comparison of nursery stocTt and natural seedlings (Bspt. 56). — 
Eugenia jambolana and Batihinia variegala were transplanted in July 
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3931 ; vritli the former there is no diffcrenco in results, but with the 
Bauhinia the survival per cent is less than a third and height only half 
for tlie jungle transplants. 


Spocjcs. 

Average height. 

Survival 
per cent in 
Doooinhcr. 

rNiirsety grown . 

Ins. 

.1-8±01-t 

Ot 

Viisaticejambotana 



f roreefc grown 

8-4±010 

00 

flTutscry growii . . . 

S3-7±l-20 

CS 

Saiihiniif mrifgala ■< 



Forest grown , 

lI'8±l-50 

20 


(p) Gonxpnrison of nursery nnS. forest sfuinp’t (Expt. 46 ). — Dalbcrgia 
sissoo was tried, and tlio forest stumps only gave ^td the sur\dval of 
the nuTKCTy siock but I he same height growth. 




Hoieht in 

Riitvivol % 



Dwemner 1031. 


From iiiin>cr.v . 


. . . . 12r,'i:0-7S 

OS 

From fowt 


. . . . 110'±M4 



(j) Comparkon of sowings, transplants and stumps (Bxpt. 53). — 
Terminalui tomenfosa and Acacia caffchu were used in July 1931. 
Average height in inches at the end of the season : — 


Speeiex. 

I 

! Entire. 

j 

1 

Stuinjm. 

Sowing=i, 

^Ifacta ciUerhu 



7-7d:0-3'l 

lO-dJ-l-lG 

•l-8i0-30 




81% 

31% 

90% 

Tmninalta lomentostt 

• 

. 

3-8±0-22 

7-2±0-S7 

3'B±017 




00% j 

92% 

' i 

00% 


Acacia catechu in 1930 gave 72 per cent and 32 per cent siurvival per 
cent at the end of the first season for stumps and tran.si)lnnls respocJivc- 
ly—tho djlicrcncc in the two years being presumably due to the different 
wefttljcr conditions. For the Tcnidnaha, rBimivnh are similar by all 
methods but the stump.*? lead by 100% in heiglit. 

(r) Soil toorh'ng between lines (Kxpt, 58). — An experiment to study 
the effect of soil voiJdng between plants on their future growth was laid 
out in October 3929 in a teak plontation and hna now -given definite 
results; ' The soil worlied plants after tsvo workings of the soil gave n 
difference of -fC*6"i]*80" at the end of the next growing season, the 
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initial heiglita having been proved comparable. The gain is too small to 
justify tlie cost, which is estimated at Rs. 40 per acre. The cjcperimcnt 
is bcmg repeated in another compartment with teak plants. 

(s) Araucaria and Casvarina ‘plantations (jExpt. 68). — An area of 
i acre was planted with 160 Araucaria cunningJiamii plants raised in 
pots, Casuarina, both infected and uninfected, which was raised for 
Mr, Blake’s experiment on nodule formation, was put out in small plots 
to observe the subsequent growth. 


(vii) Nursery work. 

Stock was raised for various species for use in the Demonstration 
Area and some experiments were carried out, mz . : — 

(a) Manuring of nuisery beds. — (Expt. 16). — The relative value 
of farmyard, artificial farmyard, green and chemical manures was 
tested with teak (Mysore) : — 


Kind and amount of manure per bed 
36' X 5'. 

% casualties 
replaced 
after 12 days. 

Survival % 
at the end 
of the season. 

Average height. 




Ins. 

Farmyard 10 baskets ... 

7 

83 

7-0±0-18 

19 32 II • • • 

7 

80 

8-4±0-23 

Artiliuial farmyard 10 boskets . 

10 

02 

7-3±0-10 

ft ff 32 II « 

11 

82 

0-8±0-30 

Control 

8 

92 

6-7±0-ll 

Green (Lucerne) .... 

25 

92 

6-9±0-12 

Sodium nitrate, 8 oz. in 4 applications 

14 

08 

6-ldb0-12 

Ammonium sulphate, 8 oz. iu 4 appli- 
cations. 

11 

85 

7-2±0-10 


It will be noted that all maniucd beds significantly exceeded the con- 
trol except for the green manure. Easily the best height was obtained 
with the use of artificial farmyard manure made from weeds and similar 
green refuse. Sodium nitrate did not give the stimulus expected but 
apparently appreciably reduced casualties. The experiment will be 
repeated another season to check these results. 

(6) Nursery bed shades (Expt. 14). — Eive iypes of shade were tried on 
sal. After the first winter no appreciable difference was noticed between 
the several shaded beds but the unshaded control showed poorer develop- 
ment and a greater number of casualties than tlie shaded ones 











An impoytnni pomt came up wiiJi regard to tlio nso of shades as frost 
proiection for tcnk, in that strong indications were found ihat by pre- 
vent, ing ciroillntion tlicy liad greatly increased frost damage instead of 
reducing it. Under local conditions free air oirouintion would appear to 
be the chief matter to attend to. 


(c) Weed control in nurseries (Bxpt. 45). — Paper midch and weeded 
beds were compared with an unweeded control for teak of Burma 
origin : — 


— 

Snrvivnl per 
cent (Oocointicr 
1081). 

Average 
tiei;;kt 
in iuelics. 

Dn’ weight 
of wecoB. 

PApor amlcli .... 

SS 

7-8±0-13 

4-0 1b. 

(R) ■\V/vdwl ..... 

00 

8-4±013 

11 0 lb. 

(0) Unwowlcd . . . , ! 

S2 

7-3db013 

O'S lb. 


The mulched lines appear little hetter than the unweeded on the 
height measuromont, but are actually much more sturdy. The mulch 
on this test does not confer enough benefit to jnstify its cost. 


(viii) JIfisccJlmcous. 

(a) Effect of Tephrosia Candida on the soil moisture and- the growth of 
jdants (Expt. G4). — An c.^)eriment was laid out in Septembor 1930 in a 
teak plantation of 1927 %sitli Tephrosia sown in 1929. The Tephrosia 
was removed in some 8trl])s and retained in others. Soil samples taken 
On 25ih September, lOtli and 25th October from depths 6", 12" and 18" 
showed no significant difference between strips with and without Teph- 
rosia. Further soil samples wero taken on 3rd April, let, 9th, IGtIi, 
25th June and 2nd July and these slill showed no .significant difference 
though the moisture per cent was somewhat higher during April and 
somewhat lower during June-July for the area without Tephrosia. 

Height measuroraenls ou the leak plants showed a superior growth 
of leak with Tephrosia, amounting to 13’0"±3’G6 on a height of about 
8 feet, the plants having been proved comparable in height at the time of 
laying out the experiment. This experiment, was undertaken to check 
a result reported by one of the provinces. 

(ft) Nitrogen fixing by Gasuarina. — An experiment to determine whe- 
ther Gasuarina eguiscHfalia can form root podulcs in sterilised soil and 
whether the nodules result in gain in nitrogen content and general growth 
was laid 'out in April 1930 by Mr. Blake"^ of the Imperial Forestry Insti- 
tute. Mr. Blake had to l<5avo before concluding the o.xporimont which 
\yas fiuislicd for him and all the necessary data and the material finally 
sent to liim. A very definite conclusion was reached and is' expected to 
be published soon. 
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(c) Period of height groiulh of bamboos. — A minor experiment carried 
out to check the statement that the height growth of bamboos is not 
complete in one season, proved that the growth is in fact completed in 
one year. No growth wliatever was found in the second year in Den- 
drocalamus strictus. 

(d) Dying bach of Gmelina (Expt. 63). — ^AJl the many scattered lines 
of Gmelina in the Experimental Garden have died off during the last 
two years, the cause being difficult to determine. A note was published 
in the ‘Indian Porrslef, asldng if otliers had had similar trouble but ap- 
parently no one has. The Mycologist now believes the mortality to be 
due to a fungus and has it under observation ; the trouble has spread to 
all the plantations of the Demonstaration Area and 100% mortality is 
expected there also. 

(e) Cover crops. — ^The root systems of 1, 2 and 4 year old 'fephrosia 
growing with 1, 2 and 6 year old ml and 1 and 4 year old teak, were 
studied by digging pits and washing away the earth with a sjTingc. 

In the case of one-year-old Tephrosia and sal, it was foimd that the 
Tephrosia roots had gone down to 6 ft. or twice the depth reached by 
the sal roots. Two-year-old Tephrosia and sal had their roots more than 
8' deep, the Tephrosia roots being stronger and longer than sal. In 
both these cases, there was no interlacing of Tephrosia and sal roots, 
although the lines were only about one foot apart. 

In two- and four-year-old Tephrosia with 6 year-old sal, the roots of 
both went a good deal below 6 feet and the side roots were found to inter- 
lace in the upper soil to a depth of 2 feet but not deeper. 

One-year-old Tephrosia and teak (stumps) raised with irrigation had 
their roots down to O', the Tephrosia having its roots even deeper tharr 
the teak. In the rrpper soil there was some iirterlaciug as in the last 
mentioned example with sal, Tw'o-year-old Tephrosia and i-year-old 
teak had their roots growing separately and equally down, and again 
interlaced down to a depth of 2'. 

The occurrence and distribution of the Tephrosia root nodules wore 
found to vary considerably. In some cases they were foimd as deep as 
B feet whilst in others there vr'erc none below II' and no explanation can 
be suggested at present ; they are relatively' insigniliennt in size. 

Systematic’ experiments with Tephrosia purpurea and Indigofera 
endecaphyVa have been commenced, whilst investigations on I. tincioria 
and J^caena glauca are being continued, as well as those with Tephrosia 
Candida. It is too early to anive at definite conclusions as to the value 
of these cover crops. 
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(j'a!) BcdamaU'on anil afforestation. 

Stocking the Demonstration Area of about 200 acres was nearly com- 
pleted ihis year, 16 acres being planted up or sown, leaving about 2 
acres to be stocked, apart from the possibility that the 14 acres of Gme- 
lina will liavc to bo taken in hand again. 

(a) Sal u'orliintf circle, — I'd acres were sown with Uoshiarpur, Gorakh- 
pur large-seeded, Gorakhpur .small-sccdcd, and Haldwani oiigins. Patcli- 
jng was done in Lnnsdowne area. 

(b) Pimts longifolia . — 8 acres were sown with Nainital, Rawalpindi, 
Almora, Hazara, Lansdowne and Ohakrata origins. 

(c) Bosetvood working circle . — 1 *2 acre (cpt. No. ID) was planted up 
with stumps and some casualties in 0.18 were replaced. 

(d) 'Peak working circle,— 1*5 acres were done wth stum^^s in the 
Coorg, Jhnnsi, Central Province.^ and Gorakhpur areas. 


IL— -Statistioai. Work, 

The new Statistical Code was isstied early in the year as the second 
volume of the Silviculture Research Manual for use in India, and may 
be regarded us a further step in the standordisation of our incthods of 
measurement, etc,, which is most important for contjnuou.s improve- 
ment of the statistical basis of our working plans. 


(i) Yield tables. 

Revision of the existing Yield Tables for deodar has been taken in 
hand. It is hoped to compile the revised tables separately for different 
thinning grfide.s despite the paucity of the data ; Iho figurc.s so oblamod 
will he of a purely tent alive nature, but it is hoped they will bo found of 
considerable practical utility for comparing the yield from crops imdcr 
different thinning treatment and in considering thinning grade in rela- 
tion to minimum ex|)]oilablc diameter and rotation, 

Ifor the measurement of sample plots in the Punjah, a party under 
tho Statistical Assistant toured during May- June 1931 in Knlu and Scraj 
Divisions, To the 13 old plots which wore remeasured, 31 permanent 
and 1 temporary plots were added. Xn these plots the tJjinnings were 
examined \vilh a numerical check as prescribed in the Statistioai Code. 

The records of 214 sample plots, of wJiich 88 were new plots and 
126 were remeasuromenta, were received for computation dxiring the 
year. 
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The distribution of these plots, by provinces, was as follows * 


Province. 

No. of now 
permanent 
sample plots. 

No. of old 
permanent 
sample plots 
lomcasurcd. 

No. of 
temporaiy 
plots. 

Bengal ...... 

28 

• • 

• • 

Bnrma 

3 

37 

« • 

Cenfral Provinoes .... 


0 

.. 

Madras 

• , 

19 

• • 

Punjab 

a* 

7 

2 

United Provinces .... 

8 

44 

• • 

Kashmir 

14 

. • 

• « 

Forest Besearoh Institute , . 

32 

13 

1 

TOTA!. . 

85 

126 

3 

GRAND TOTAL 

•• 

•• 

214 


The following table shews the present distribution of permanent and 
temporary sample plots by ^ecics and provinces : — 














Si 
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The sample plots for the first six species of the above table comprise 
75% of the total number of plots existing for all species ; coniferous 
species account for 27%, and teak for 22% each, and sissoo for the 
remaining 4%, 

With 228 teak sample plots in Burma alone, out of the total niunber 
of 358 together in India and Burma, the largest number of sample plots 
for a single species is reached in that province. Unfortunately the older 
age classes are unavoidably poorly represented. 

The following statement shows the position as regards sample plots 
for the species listed by the Silvicultural Conference 1929 as requiring 
yield tables. Only 10 plots were added during the year so that progress 
is slow. 


Species. 

e 

r* 

a 

Bengal. 

cs 

to 

0 

§ 

1 
s 

Burma. 

m 

a 

0 

1 

1 

B 

6 

cr 

o 

0 
a 

1 
*3 
o 

g 

Total. 

4 

M 

iS 

rt 

o 

c* 

£ 

Acacia catceliu . . 




2 

• * 

7 

9 

s 

Acaaa arabna 


, , 


, , 



, , 

^ , 

Alntis ncpaleneif 


S 

*, 

, , 

» • 


8 

7 

Camurina ejiiiielifoltu 


«• 

0 

• • 


• • 

D 

* » 

Crffptmncria japanua 


0 


• • 


• • 

9 

8 

Dalberffia lah/olia . 


.. 

• • 

,, 


1 

1 

1 

Eugenia jambolana . . 



• • 



8 

8 

4 

Gmclina arborca 

o 

11 

o 

8 

• • 

2 

26 

0 

ilicJielia elmmpaca . 


4 


, , 


• , 

4 

1 

Micbelia cxcelta 


1 

. • 




1 

1 

Qtirreue incaim. 



• • 



SI 

31 

1 

Tcrminalia vivnoearpa 

1 

U 



• » 

• » 

7 

3 

Tcrmiftalia tonicnioca 


1 

10 

0 

1 

8 

29 

2 










E ' Tot.Mi . 

3 

40 

”1 

11 ) 

1 

00 

144 

37 


The position as regards the total munber of sample plots maintained 
in the last 3 years is as follows : — 


No. of plots in 1929-30 1,189 

Ditto 1930-31 1,246 

Ditto 1931-32 1,327 

The above figures show an increase of 81 permanent sample plots 
during the year of which 33 were laid out by the Norost Research Insti- 
tute. 



23 


Computations were done for tlie record number of 444 sample plots, 
the number of sample plots dealt with in the previous year being only 
288. This was mainly due to the staff of the Statistical Section remain- 
ing at headquarters for most of the year on account of restricted tour- 
ing. 


(I’i) FoZwnc tables. 

A party rvith the Statistical Assistant toured in November-December 
in West and South Chanda Dhdsions of the Central Provinces with a 
view to collecting single tree data for Bombax. The data collected con- 
sists of stump analysis done on 64 trees, increment borings taken on 
169 trees (676 borings), girth diameter measurements on 101 trees, and 
standard volume measurements on 114 trees. It has not yet been pos- 
sible to compute and compile these field measurements. In addition, 
a sample plot was laid out in the mixed unevenaged forest of Plerocarpus 
‘marsupkm, etc. 

Work on the compilation of provisional standard and cohunercial 
volume tables by height and diameter classes was begun for Hohplelca 
iiiicgrifolia and Tretvia nvdijlora and will shortly be completed. Mold 
data collected by Madras were received for computation and compila- 
tion as local commercial volume tables. Nmnbers and species were as 
follows : — 


1. Lagerslroemia microcarpa 799 trees."^ 

2. Teatom gmndis 627 trees. I 

.8. Termimlia paniculata 2,829 trees. 

4. Tcrminalia tomentosa 217 trees. 

6. Xylia xylocarpa 860 trees. 


Nilumbux, Madras, 


6. JOallergia hlifblia 217 trees. 

7. Plerocarpus marsuphm 327 trees. 

8. Tectom grandis 1,693 trees. 

9. TerminaUa iomcniosa 628 trees, 
10, Tcrminalia paniouhta 226 trees. 


South Coimbatore. 


{in) MisceUaiieous, 

The miscellaneous work of this section, consisting of-lho compila- 
tion of stem and stump analysis data, calculation of volumes and the 
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stfttastical examination of results, wliicli has been carried out, mostly 
for the provinces, is as under : — 


Natmo of work and species. 

I/>cality. 

Province. 

1. Compilation of stem analysis data for 
toak. 

South Mandla Divi- 
sion. 

Central Provinces. 

2. Ditto 

North Mandla 

Ditto. 

3. Compilation of stnmp analysis for teak 

Ditto 

Ditto. 

4. Compilation of single tree data for teak 

Botnl Division 

Ditto. 

6. Compilation of girth-diameter ratio 
and ’ jrr' factor for — 

(i) Silver fir 100 trees . 

Knln Division 

Punjab. 

(ii) Spruce 209 trees 

Ditto 

Ditto. 

G. Compilation of standard and com- 
mcicial data f'^i spnico 62 and 
silver fir 23. 

Ditto 

Ditto. 


In addition, 3 experimental plots were laid out in Chhanga Manga for 
the determination of water losses due to Icana grass {Saccharinn munja), 
600 soil samples were collected and their moisture pet cent determined. 


III. — MlSCEUiANEOtrS. 
(«) PhotograpMo Seclion. 


The output of work during the last 3 years is as follows ; — 


Year. 

Negativos 

made. 

Prints 

made. 

Lantern slides 
made. 

1929-30 

1,200 

2,420 

1.34 

1930-31 

1,471 

2,CS0 

128 

1931-32 

1,071 

2,001 

00 

Total at end of 1931-32 

13,478 

5,371 

790 


Of the new negatives, 112 were taken by the Silviculturist on tour in 
Bengal and the Punjab, 665 refer to the Timber Testing Section, and 294 
new subjects were taken by the Photographer. 

The, new dark room at Uew 'Forest has been further improved and is 
ow excellently equipped for the work required. The photographer 
as absent on sick leave several months so that progress with arrears of 
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■work has been Blower tlian was hoped, but the big task of transferring 
the inconvenient album collection of prints to the systematically arranged 
standardised file cabinet method is approaching completion. A collec- 
tion of selected photos added during the year to the Central and 
Provincial collections was circulated to all provinces. 

The Silvicultmal specific collection now has 3,205 prints and the 
general collection 2,166 prints. Despite these apparently largo numbers, 
good photographs of the majority of species and forest subjects are still 
'greatly needed. 225 prints and 37 lan'tern slides were sent out in res- 
ponse to requests from England and America. Some photographs were 
as -usual used to illustrate departmental progress reports. A stereo 
camera was acquired at the end of the year as trials shewed that the 
stereoscope is a valuable aid to recording progress in forest experiments. 

(n) Records. 

It is absolutely impossible -with the present staff to keep abreast with 
ciment forest literature. Heavy arrears have accumulated during the 
past -two or three years and much of the referencing done has been by 
title only, even where a publication obviously called for critical examina- 
tion from the Indian standpoint. Similarly, it has been impossible 
even to start on the check and weeding of the general ledger files, a task 
that gets more formidable with every month it is postponed. With the 
loss of the Assistant Silvioultiirist ascribed to the need for retrenchment, 
this important side of our activities cannot possibly be kept up to the 
standard essential to the maintenance of the claim to recognition on 
international forestry coimoils gradually won by India during the last 
decade. 

New ledger files were opened during the year to the nmnber of 63 
specific and 35 general, the totals now standing at 1,151 and 389. 

The library now contains 827 volumes, including 309 of bound perio- 
dicals. A list of 83 books added since the Silvicultural Conference of 
March 1929 was compiled with a brief note on each, aud circulated -to 
Provhicial Eescarch Officers as required under Besolution 3 of the Con- 
ference. 

The extent of the records of the branch give some idea of the develop- 
ment and present wealth of information to be weighed and applied. 
There are thus 827 books, 1.161 specific ledger files, 361 general ledger 
files, 1,648 Siimple plot files, 672 (Hq)erimental plot files, 5,371 photo- 
graphs and 83 current investigation files. \Only those who work Avilh 
them are aware -what a, trifle these form in comparison wiih the needs ,of 
Indian forestry. The position would ho completely misunderstodrl if 
these numbers wore interpreted as indicating that it is time to call a halt. 
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for tlic real need is the earliest possible filling of the vast lacunae that 
remain in our information on almost any selected item. 

(mi) Museum. 

The large scale models of silvicultural systems take a long time but 
they are generally admitted to be the best thing of their kind hitherto 
prepared. The deodar forest under the selection system is complete 
except for a few details and work has begun on conversion from irregular 
selection forest to the uniform with lattngya operation. As pine forest 
imder the compartment shelterwood system, an irrigated plantation 
with coppice and coppice with standards, and n forest nursery have 
already been done. 


{ti>) Sta ff and Touring 

Owing to lack of funds very little touring was done. A statistical 
field party under the Statistical Assistant to\ired for 8 weeks in Kulu 
and Sernj measuring and lajnng out sample plots and a party ^^sited 
North and South Chanda in the Central Provinces mainly to coUcot data 
for Bombax. The Silviculturist toured for 3 weeks in January 1932 in 
North Bengal wth the Conservator and Silviculturist, mainly inspecting 
experimental plots connected with thinning and burning in the planta- 
tions. He also made a flying visit to the Sunderbnns in connection 
wth the new worldng plan for the forests there. 

"Whilst on leave, the Silviculturist visited the forest research centres 
ot Central Europe and made a tour of the experiment' under the 
research staff of the British Eorestry Commission. A report was 
submitted to the High Commissioner concerning the bearing of what 
was seen on Indian problems, and this report has since been circulated 
to those concerned in India. 
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CHAPTER III. 

BOTANY BRANCH. 

Systmatia Botany, — A ccrtaiu amount of progress has been made 
•with Duthie’s Flora and 59 out of 102 genera of grasses have been 
finished, A new bamboo and a new species of Diospyros were described 
in the * Indian Forester.’ The descriptions of d ne'w species of shrubs 
from Burma were also published during the year. An article on the 
nn.Tinft changes proposed in the case of important Indian trees appeared 
in the * hvdian Forester ’ for October 1931. The preparation of this 
list occupied a great deal more time than had been anticipated when 
it was started as the changes ate numerous and occur in very scattered 
publications. 

Tours. — Owing to the necessity for cutting down e:q)enses as far as 
possible only one tour of about 3 weeks duration was made to the forests 
of Northern Bengal during the year. The curtaibng of touting is making 
it diflioult to maintain our exchanges with foreign institutions as we 
have Httlo to offer in return for contributions. 

Identification of specimens. — ^Foiu* hundred and twenty seven speci- 
mens were identified during the year mainly for Forest Officers. In 
addition to these over 100 specimens wore identified for the Silvicul- 
■burist. Of the specimens identified 68 were grasses sent in by Forest 
Officers engaged on ecological investigations. 

Herbarium. — 2,719 sheets were added in the herbarium during the 
year. The principal contributions wore obtained by exchange from 
the Imperial University, Tokyo, Japan ; Arnolds Arboretum ; Oray 
Herbarium ; Botanic Gardens, Leningrad : Natural History Museum, 
Stockholm, and from the Forest Botanist, Burma. A bulletin ^ving a 
short account of the Herbarium was published during thO year. 

Arboretum. — The arboretum has been steadily added to but many 
plants have disappeared. Some of the casualties are imavoidable and 
due to climatic causes but others are due to insects. Cassias suffer 
greatly from caterpillars, the more -vigorous species such as C. javanica 
soon recover but G. sieljeriana and marginafa appear to be imable to 
cope witli constant defoliation following a good deal of damage from 
winter cold. Defoliation by a beetle makes it practicnlly impossible to 
grow Cordia caffra and a scale insect has been steadily killing off Persca 
indica. the same species apparently having lolled all our plants of Acrony- 
dlda baueri. Tho malis make, no attempt to remove caterpillars eating 
plants and look upon such casualties as normal and inevitable * 
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The collection now contains a number of interesting specimens more 
or less established. Wo have Ilydnocarpvs mglitianus and Taraklogmm 
kurzii sourres of clmtlmvgra oil. Neither thrives, however, in Dchra 
Dun. Gasimiroa edvlis does well in Dehxa Dun and should become 
popular as a fruit tree. M oringa apfera, the source of bon oil, has flowered 
for the first time, Bolusanthis spedosm is an ornamental free-flowering 
tree but unfortunately the flowers ate rather ephemeral. Acrocarpus 
fraxUiifolms is a quick-growing ornamental tree which should be siiitable 
as a shade tree in tea gardens. Entetohbium timbouva has reached a 
girth of 31 inches in 7 years from seed. It has much the same habit as 
the well-known raintrec (E. saman)hnt is much hardier. The laiu- 
tree has never yet survived a winter in Dchra Dun. Macaranga denii- 
culata gives some promise as a quick-grooving tree for temporary sliadc. 
Alscodaphnc kcenanii which is said to yield a useful timber is growing 
vigorously ovith very straight stem. Both Alntis nepahnsis and ttiltda 
ate growing well in Deltca in spite of the elevation being so much lower 
than their normal habitat. 

Supply of seeds.— Over 3,500 lbs. of seeds were supplied during the 
year of which 2,400 lbs. was Pinvs longifolia for the Um'on of South 
Africa. Seeds were also sent to the Forest or other Government Depart- 
ments in Sierra Leone, Nigeria, Tangunyilm, Uganda and the Sudan. 
Ceylon, Java, Sumatra, China, Japan, Australian Commonwealth, 
Queensland and West Australia were also supplied. 

Tlic Seed Exchange List has been revised and ollore over 450 kinds 
of seeds that are easily obtainable from wild plants and those cultivated 
in the arboretum. 


Mtcology. 

1. Root disease of shishavi , — Some of tho plants which wore inoculated 
with pure cultures of Fusarium sp. in 192.3-27 are showing signs of infec- 
tion and tho inoculated trees ■ndiich arc abcadj' showing wilting stages 
■will bo oxansined for tho causal organism and compared with the pure 
culture with which they -wore inoculated. 

2. Idcniificalion and control of Sal-tkickct fungus , — ^Preliminary study 
of this problem was done in 1928-30. No fmrthcr progress has been made. 

3. Irvcestigation on the life history of VeriAermium spp. in India : — 

(o) Feridermiutn Idmalayense. — Chir {Pinus longifolia) saplings were 
inoculated in Kranaon forest in 1928-29 with Cronattiwn sp. on Sw’ortia 
and some of these are -dow' showing signs of infection. The plants which 
arc showing c.anlcer stage liave been pathologically ox.t mined for the 
causal organism. Examination of tho controlled plots rem.ains to bo 
done in order to study tho ollcot of Swerlia eradication on the incident 
of infection. 
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(&) Pendermium indicum. — Morphological study of Cronarlium funs^us 
on Sibcs rubrum collected liom Ktdtt has aheady been made but it has 
not been possible to do any experimental work during the year under 
review. It is, bowever, now proposed to compare the Peridermium 
fungus on Pimis cxcelsa and the Cronartiutn sp. on Ribes rubrim from 
Kidn with those of Kagan and with the European species Cmiartnim 
ribicoh. And in this connection it is also proposed to survey the forests 
of .faunsaT, Cbakrata, where the Jcail rust was fir.st collected by Nisbet 
in 189-1, 

4. Damping off disease ‘in forest nurseries. — EfEccts of damping off 
fungi on seeds grown in sterile conditions wore compared with those 
grown in non-sterile conditions as far as practicable, and for this purpose 
Jargonumber of cuHairc experiments were made on the following species : — 
Pinvs cai ibca, P. pahishis, Ailanthus excclsa, Dalhergia shsoo, D. latifoha, 
Tectona grandis and Shorca rohusta. The damping off organisms which 
atfackod Pinus caribm and Ailanthus cxedsa vigorously were identified 
as Fusarium spp. The cultures are maintained for inoculation study 
during the rains. It is intended to extend these experiments to nursery 
beds and along with the above species Terminnlia iomentosa which is a 
damping species will also bo taken up. 

fi. Gtdiural studies of ivood^-otting fungi. — Cultures of several species 
of Polyporus, Polystictus and Femes have boon added to our collection. 
The culture' of parasitic fungi which Jinvo been isolated from various 
plants and are directly conoomod with the problem under investigation 
have also increased. It is, therefore, proposed to limit the work on 
saprophytic woodrots. 

6. Routine worlcs.—The work of identification and report on speoi- 
mens has increased considerably during the present yc.T,r and enquiries 
from various i<'ore 3 t Departments have boon .attended to. And con- 
siderable time hn.s been devoted to the examination of a largo number 
of teak saplings from Madras grown by root and shoot cutting methods 
for root and collar rot and die-back of Gmclina.arhorea trees in New 
Forest from unknown cause. Teaching works of the Indian Forest 
Seirvice students were done as in the previous years. 


Ill— 2— 87 


0 
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CHAPTER IV. 

EC02?0MI0 BRANCH. 

Wood Technology Section. 

Work in connection mtih the preparation of “Manual of TniRan 
Timbers ” was continued by Dr. H. P. Brown, Syracuse, N.T., and 
Mr. R. S. Pearson, C.I.E., Potest Products Research Laboratory, England. 
It is expected that the Manual will be published in 1932. 

2. — Research. 

[а) The hand lens key for the identification of important Indian 
sleeper woods, supplemented by X 10 photomicrographs, was completed 
during the year and is now in the press. This bulletin will be of help 
to sleeper passing officers of the Railway and Forest Departments, and 
to others interested in the sleeper-wood trade. 

(б) “ Growth studies in some North Indian forest trees ’* were con- 
tinued throughout the year. Results so far obtained indicate the neces- 
sity of continuing the work for another year. 

(c) Research on the anatomical study of woods of the ‘ Indian Dip- 
terocarps’ was continued. The specimens received during the year 
from difitcrent parts of India have been studied. Fresh material is 
being taken up as it comes to hand, and it will be some time yet before 
the study is complete. 

(d) A set of 33 photomicrographs of important Burma timbers was 
completed, and sent to the press by the Burma Forest Department. 

(e) Experiments in connection with the improved method of soft- 
ening micro-blocks in hydrofluoric acid have been continued. With 
low power blocks, the results obtained were consistently satisfactory. 
Further experiments are now in progress to determine the possibility 
of softening high power blocks by the same method. 

^ (/) At the request of the Forest Entomologist a study of the anato- 
mical structure of some important Indian woods was taken up to elucidate 
the relationship between the size of vessels in a wood and its liability 
to attack by Lyclus africarvas. This work is progressing satisfactorily. 

((?) At the request of the Forest Economist, Burma, a study of the 
woods of three varieties of Tertninalia tomentosa was started with a 
view to finding out whether they can be separated macroscopioally 
or microscopically. This research is of interest from a commercial 
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point of viowj for it is quite possible that the ilireo varieties have 
different values for fuini^ro woods. Other Provinces are also interested 
in this enquiry. 

2. — Idenlijicatiou. 

(o) Identification of wood : — ^Many enquiries for the identification 
of wood speoimons were received from the various Branches and Sections 
of the Institute as well as from Forest Officers, indu-strial concerns and 
other Government Departments. 504 specimens were identified during 
the year. 

(6) Identification of charcoal : — In addition to the routine charcoal 
identification work for the Minor Forest Products Section, two lots of 
charcoal received from Dhilwan, North Western Bnilway, were identified. 

S.’— Examination for fungus. 

Various enquirers sent wood specimens, suspected of having been 
attacked by fungus. The number of specific enquiries replied to in 
this connection was 69. 


d. — Special enquiries. 

(Several special problems were taken up on behalf of the officers of 
the Instituto and Forest Officers in the Provinces. Enquiries were also 
received from outside sources such as : — 

{a) The Superintendent, Rifle Factory, Ishapore. 

(6) The Timber Advisory Officer, Railway Board. 

(c) Railway Officers. 

{d) The Chief of Division of Botany, Saigon, Siam. 

(e) Messrs. Gosporb'n, Chicago, D. S. A. 

In addition to these, a quantity of technical information was supplied 
to other enquirers from various ports of India. 

5. — Accumulation tf anatomical data. 

In course of routine work, a lorge’nuraber of dota\sheote was filled 
up and filed for future reference. 

' 6. — Collection of avtlientio wood specimens. 

(а) In India : — ^For our authentic collection wo received 91 .wood 
specimens from different parts of India. 

(б) From abroad : — ^This year 23 wood Bpcoimens have been received 
from the Forest Department, Singapore, to whom our thanks are 'due 
for helping us to make a complete sot of the commercial timbers of the 
world. 

0 a 
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7 . — Listrihvtion of wood specimens. 

la response to requests from abroad and various parts of India, 
over 900 samples of timber were sent out to interested enquirers. 

8. — General. 

The usual course of Wood Technology was given to the Indian Forest 
Service students. 

Short.courses in wood identification and wood structure were given 
to ofScers deputed to this Section. Keys for the identification of timbers 
wore made by the Wood Technologist to meet their respective require- 
ments. 

Timber Testinq Section. 

off. —The system of interchange between Laboratory and Comput- 
ing staff inaugurated last year was continued, till each member of the 
staff obtained instruction in all branches of the work for which his edu- 
cation and abilities suited him. 

Owing to the reduction of stafi^ however, it was fotmd necessary, 
in order to maintain efficiency, to conduct the work intermittently by 
concentrating all available personnel for some time on mechanical tests, 
then stopping mechanical tests for a time and concentrating on com- 
putations. 

New investigations. 

During the year special studies were started to investigate fastenings 
suitable for conducting tension tests on small wood samples, and to 
determine the strengths of bamboos which have been stored under 
varying conditions. The former enquiry was carried to its conclusion 
and a suitable fastening for small specimens was devised. The mecha- 
nical testing of bamboo specimens has also been finished and the results 
are being computed and analysed. 

Work continued during (he year. 

The output of results from routine testing was greatly reduced by 
the reduction of staff and also by necessary economy in material and 
power. Despite this, satisfactory progress has been made under the 
following headings : — 

Project 1 . — Standard tests of small clear specimens. 

Prefect 2 . — ^Tests of timber in structural sizes. 

Tests of plywood in co-operation with the veneers 
sub-seorion. 

Tests of tea boxes in co-operation with the veneers 
sub-seotion. 
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In addition to the above, a apeoial study of shrinkage determinations, 
inaugurated last year, was continued, and useful results obtained. Over 
21,000 observations -were recorded during tho year. 

A. small amount of testing was also done with reference to railway 
sleepers and in the examination of nouitcrial from damaged aeroplanes. 


Number of species tested during the year. 


Gtcon. 

Air diy. 

Kiln dry. 

Project 1 . . . . D 

IG 

11 

Project 2 . . . . 3 

4 

• • 

Project 0 under vnriouK sub-heads 

k • • 

67 

Charcoal brit^uotles .... 

• Ik 

S4 conbignmentB. 


Numhei- of species computed during the gear. 


Project 1 , . . . 16 

20 

21 

Project 2 . . . . 4 

10 

.. 

Project 0 under dilTorant aub-Iicade 

. . . 

70 

Charcoal briquettes .... 

. 

S'l consignnionlB. 


In tho laboratory, over 21,000 mechanical tests and 22,000 physical 
determinations were made during the year. Arrears in computations 
were made up and tho Avork of tho testing laboratory and computing 
office is now being kept balanced. 

92 technical letters and reports were issued by the Section during the 
year. This represents a decrease over former years, partly due to the 
doorcase in Staff but also largely influenced by tho fact that some of the 
reports were of a more exhaustive nature than formerly and occupied, 
in oonsequenco, more time. Some of the subjects dealt with are shown 
in tho following h’sts : — 

1. Tea chests, 

2. Tea chest fastenings. 

3. Tests of spike holding pow'or. 

4. Boat building materials. 

B. Tool handles. ' 

6. Wood for motor bodies. 

7. Wood insulators for overhead pow’or lines. 

8. Indigenous sAxbstitutos for Lignun-vitae. 

9. Wood for umbrella luindlcs, . 

I * * 

10, Methods of testing plywodd. 

11, Woods used m,aoroplono construction. 

12, Woods used in aeroplane repairs. . 



34 


is. Woods used in gliders. 

14. Woods for police batons. 

15. Woods for golf club beads. 

16. Woods for sluice gates. 

17. Woods for cooling towers. 

18. Woods for sporting goods. 

19. Hoor boards and flooring. 

20. Laminated wheels. 

21. Picker arms. 

22. Furniture. 

23. Tests of nail holding ability. 

24. Woods for bobbins. 

26. Woods for sea walls. 

26. Sleepers. 

27. Tests of glued jouils. 

ScASONINa SCOTION, 

Baihcay Iain seasoning. 

The supervision of the Idln seasoning inslalhtion at the East Indian . 
Railway Workshops at Lillooah continued to absorb the attention of 
the Officer in Charge, Seasoning Section, but not to the same extent 
as in the previous year, on account of the fact that the necessary alter- 
ations and improvements to the Idlns had been effected, and the opera- 
tion of the Idlns had boon standardised into more or less routine channels. 
Moreover, due to the general trade depression and the retrenchment 
policy of the railways, carriage building programmes have been consider- 
ably curtailed, which veiy greatly rednoed the demand for timber. The 
quality of the Idln dried material turned out at Lillooah during the year 
was very satisfactory, credit for rvhich is chiefly due to Mr. D. P. Saksena, 
previously Lower Grade Assistant in this Section, whoso services have 
now been permanently transferred to the East Indian Railway. In 
view of the success achieved at Lillooah in tne increased use of lain dried 
indigenous timbers other than teak for railway carriage building, it 
can be anticipated that with a return of normal conditions of trade, 
other State Railways in the coimtry %vill go in for seasoning kilns. 

.Trojecl VII. 

The -work on the kiln drying of 'Indian timbers under Project Vlt 
has been practically in abeyance during the year, on account of the 
delay in rebuilding the newly designed seasoning Idlns at Dchra Dun 
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•The external blower Idlns, -wJuGh were tlcmolwkcd in Ociober 1930, were 
only completed towards tlxe end of tlie year, while the Tiomnnn Water 
Spray Jrilns were dismantled in hfoveinber 1931. On account of shortage 
of men, the progress of construction work has been very slow^ and it is 
lilcoly that another year ma}* elapse before the alterations to the 3 Tie- 
mann Inins are complete and before Uie fitting up of the smoke kiln, 
the building for which was completed by the Public Works Dciiartmont 
during -the year, is finished. 

Ont of 36 ohnxgcs of timber put through the kilns, there were only 
12 for Project VII, dealing "with 8 timbers, the results for which are 
tabulated below ; — 
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Tn the hiln ilrjnng of Indian hardwoods. spcfii.nl]y the rcfraetoiy 
speoicH, it has been noticed that in an" extonial blower seasoning kiln, 
a siiflicietdly rapid nito of air eirculatioU cannot bo attained to dry 
timbers on a high humidity schedule. With the lower humidities that 
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have to be employed with a lain of this type, the surface of wood tends 
to case-harden, even with repeated high humidify and steaming treat- 
ments, and a moisture pocket is formed in the interior. This is very 
difficult to remove. AVith an internal fan kiln, it is possible to get a 
very rapid circulation of air, and the few results that have been obtained 
with this type of kiln towards the end of the year clearly indicate that 
the problem of drying refractory hardwoods is nearing solution. 

As usual, a lot of material for the wood workshop and the Timber 
Testing Section was kiln dried, in addition to the work under Project 
VIL 


Air-Seasoning. 

On all the eight species tested under Project VII small air-seasoning 
experiments were also midertaken, a practice which was started during 
tho previous year. The present testa corroborated the results reported 
last year that for one inch tliick planks of most species, a period of two 
to three months is quite sufficient for proper seasoning under Debra Dun 
conditions. Up to date, data on 24 species have been recorded. 

The experiments on the air-seasoning of one inch thick plmiks of 
halchi (Adina cordifolia) were complolcd during the year, but tho mate- 
rial has been kept for further observation. Tlic chief results arc ; — 

(i) one inch crossers are sufficiently thick for tho proper air season- 
ing of the timber, 

(ii) a pile width of 6 feet is not too wdde to make ap}»reciablc differ* 
once in tho rate of drying of planlvS in the middle of the 
stack, and 

(hi) a foundation of about 18" height is necessary to equalize the 
rate of drying of timber between tho top and bottom of a 
stack. 

The experiments have, therefore, proved tire rationalify of the air- 
seasoning procedure recommended previously by the Institute, 

The ejqperiment on tho seasoning of Tcrminalia fomeniosa broad 
gauge sleepers, after painting the stufaoe with a 50 per cent, solution 
of glycerine, started at the end of the last year, is Still under progress. 
It has been found that after 12 months’ seasoning, the moistitre content 
of sleepers has come down to less than 16 per cent, from an initial mois- 
ture content of 6S per cent. Boring tests on 6 sleepers indicate an 
average moisture content of 11*2 per cent, in the surface layers, and 
17*0 per cent, in the interior. ^ Tho condition of the sleepers is extremely 
satisfactoty, there being very much less craolnng and splitting than 
is usual with this species. Further tests are to be taken in hand in order 
to find a cheaper material than glycerine for the purpose. 
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' A series of experiments on the seasoning of softwood railway sleepers 
Avas carried out in co-operation wiih the Punjab Forest Department; 
at the Government Timber Depots at Doraha, Dhilwan and Jhelum, 
The experiments Avere started in November 1931 and completed in 
March 1 932. The experiments have yielded valuable data on methodh 
ot stacking, the period of seasoning required, the top covering of stacks, 
and the coating of sleeper ends. 

The method of close crib stacking has been definitely proved useless 
for the seasoning of softwood sleepers in the Punjab. Tarring the ends 
of sleepers has been proved useful in reducing end-splitting. Protection 
to the sleeper stacks against rapid drying, both on the top and the sides, 
has been found to be very desirable. 

Some interesting rosidts have been obtained with the water seasoning 
of billets of Parrotia jacqumanUana from Kashmir State. The timber 
is useful for tool handles, W is said to crack badly during seasoning. In’ 
order to overcome this difficulty, billets were soaked in water for varying 
periods before 'proper ait-seasoning w'as started. After experimenting, 
it was, however, found that water soaking reduced the toughness of the 
wood, and was, therefore, not to be recommended. It was further 
observed that the billets 'air-seasoned very well if given sufficient care 
in stacldng and sheltering. The presence of bark, and the coating of 
ends with some moisture retardent composition wore also helpful in 
reducing degrade. 

Laboratmy teals, — In addition to the usual large number of determina- 
tions of moisture content and stresses in wood during the course of dry- 
ing — the number this year being over 8,400 for moisture determinations 
and 3,680 for case-hardening tests — an exhaustive study into the shrink- 
age, collapse and density of tom {Oedrcla toona) was undertaken. 
This is still in progrc-ss. Shrinkage and collapse under various condi- 
tions of drying, such as air seasoning, kiln drying and controlled drying 
under high rehtive humidity, were determined on 440 planks and scant- 
lings of toon, and in more than 1,600 small clear specimens of the same 
wood. Specific gravity measurements were carried out on more than 
800 small test pieces, with a view to finding the variation in shrinlcage 
from the bottom to the top and from tlie centre to the periphery of a 
tree. The results obtained are being analysed, and a report Avill be 
issued during the coming year. Some of the most interesting features 
are as -follows : — 

t 

GoUapse in toon. — ^This was found to’ occur mainly on the radial face 
of a board, the pieces from the butt end of a tree being more liable to 
collapse tlmn those from the top; ' iFurthcr it was noticed that collapse 
is usually confined to the outer»hcartwood layers, and -that it sta^ 
while the wood is still at about 00 per cent, moisture content. The 
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conditions of drying do not appear to influence it in a definite manner, 
except in so far tliat there is a tendency for greater collapse if the relative 
humidity during the early stages of Ar 3 riug is particularly high. Thick 
and wide boards appear to be more liable to collapse than thin and narrow 
ones. 

It has been foimd that steaming at about 100°C for 6 houiu removes 
most of the collapse in toon. During the steaming operation the timber 
gains about 10 per cent, moisture, which is, however, lost after a few 
days’ exposure to the atmosphere. The planks after treatment show 
a permanent increase in cross sectional area of about d per cent. The 
timber gets darkened, and there is a tendency for coUapsed knots to 
crack badly during the steaming process. 

ShrinJeage . — ^It is a matter of common observation that a piece of 
green wood starts to shrink immediately it is exposed to drpng conditions, 
whether in a kiln or in the atmosphere, and that the total shrinlrage is 
influenced a good deal by the drying stresses produced in the specimen 
during the early stages of drying. In this way it becomes difficult to 
compare the shrinkage propensities of two samples of wood dried under 
different conditions, not knowing the effect of the micro-structure of 
wood on the shrinlvagc. To overcome this difficulty, the determination 
of the so-called “ Basic Shrinkage ” has been made a standard practice 
in the Seasoning Section during tire past year. Specimens ate allowed 
to dry in a practically saturated atmosphere at room temperatuio, in a 
box provided with a fan for rapid circulation of air. It has been found 
that the pieces dried in this manner do not show any appreciable shrink- 
age till the Fibre Saturation Point is reached. Corresponding pieces 
have been dried under various conditions in the kilns or in the atmos- 
phere, and the v.ariation from the " Basic Shrinkage” gives a good method 
of comparison of the effect of drying on shrinkage of wood. 

Specijic gravity . — ^The usual method of determining the volume of a 
small specimen of wood in a mercury volume-meter is open to the objec- 
tion that a certain amount of mercury is absorbed by the wood during 
the process. The absorption is negligible in coniferous woods, but may 
introduce a serious error in hardwoods. The error cau, no doubt, be 
corrected by a subsequent Aveighing, but the piece becomes iiscless for 
any fuitlier test, as it cannot be entirely freed from the mercury held 
in the capillary spaces. Preliminary tests were carried out Avith 0 timbers, 
using the ArGhimedcs principle and Avater displacement, and it was 
found that by using a modified formula, which takes into accoimt the 
amoimt of water absorbed during the process, the results obtained do 
not differ appreciably from those obtained vdth the mercury volume 
meter, corrected for mercury absorption, while the specimens can be 
used for further observations on drying and shrinkage. This practice 
has now been adopted for all dcterminalions of sj)ccific gravity. 
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Shnnlcage of phiiks and scantlings. — Specimens of 10 species were 
added dniing fOie year, making a total of 27 species tmder observation. 
The tests will continue for some years. 

J 

Enquiries. 

About a dozen enguides were dealt ■with regarding the design and 
operation of seasoning Idlns, out of which the following are worth men- 
tioning : — 

Easlmir State. — Specifications were sup])licd to the Kashmir Forest 
Department for a battery of 3 kilns for the drying of Kashmir walnut 
for furniture manufacture. The work has been held up on accoimt of 
the prevailing trade depression. 

Madras. — ^Details for a battery of timber drying kilns were sent to 
a firm in Madras fox the lain dryiiig of timbers for picture framing and 
moulding industry. 

Mad/ras and, SoutJiem Maliaratla RaHuoay , — ^An enquiry for an installa- 
■tion of 'timber seasoning Idlns was received from 'the Madias and Southern 
Maharatta Railway and is being dealt with. It is })ossiblc that this 
railway may take to lain seasoning in the near future, if financial condi- 
tions improve. 

Enquiries were also dealt with on air seasoning, designs for sheds, 
seasoning of railway sleepers, electric moisture meters, steam hending 
of Wood, dryage of cinchona bark, girdling of trees before felling, etc. 

Training. 

Two apprentices from the Wood Working Institute, Bareilly, were 
given a course of training in the practice of kihi diying. 

Wood PnESEnvATioN SEOxiON. 

(1) Prcgecl IV. 

1 Work under Project IV is now nearing completion. Most of tlio 
possible species have been investigated. A few species remain and are 
being seasoned for treatment in the near future. 

The following sleepers were treated and despalobcd to the railways 
concerned for durability trials in the line : — 

Spooios. 

PdtaUonearm iniiatm . . ' . • . . . , ^ jgg 

Tamimlia btterica . , , . ' tnn 

i * * 

Sleepers of AnifiO(xphahis,cadamba were also received and treated 
bnt the uutial rejection was so high and the condition of the survivals 
so poor that they weto not considered suitable for tc-st m the lino. 
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Several lots of sleepors for preliminary trial were sent in but most of 
them arrived in a verj’’ bad state, owing to ftmgus and termite attack 
and they were not treated. Most of these sleepors came from Assam and 
emphasises the urgency of a comprehensive study being undertaken to 
prevent fungus attack in sleepers both before despatch from the forests 
and while seasoning at a treating plant. This question is one deserving 
of a special enquiry and its importance cannot be too strongly emphasised. 

A detailed and exliaustivc study of the Powcllising process was 
undertaken during the year, and tke first part dealing witii the treat- 
ment of green sleepers was concluded. Valuable data were collected 
which will have an important bearing on a proper understanding of the 
movement of aqueous solutions into timber. 

Several cliarges of mixed sleepers were tried in continuation of the 
work to determine a composite specification for species which do not 
occur in sufficient quantity to be treated separately. 

The work on the treatment of fir and spruce was continued and con- 
cluded with a trial of sleepers obtained directly from tlie river atDhilwan. 
It was found that they cannot be obtained commercially in the condition 
necessatj' for complete impregnation, and the position remains where 
it was, namely that incision is the best compromise. Some experiments 
conducted on resoaking also gave valuable data on the difficulties likely 
to be experienced with these species with salt solution treatments. 

Work on the impregnation of timber ^vitI^ emulsions showed fairly 
clearly that tliis method of application was not likely to be of much 
importance. The timber acts as ultrafilter and “ breaks ” the emulsion 
before it has penetrated to any depth. There is always room for further 
work iu this field, but since there were no indications of auy potential 
possibilities the work Avas not continued. 


, (2) Toxicity tests. 

Work in this field was seriously hampered by tlic difficulty of keeping 
fungus cultures free from moulds, and it was decided to concentrate on 
the work as far as possible during the cold wcafiier. This, however, 
will not altogether overcome the difficulty, and the need for a special 
room which can he kept at least temporarily sterilised becomes more 
and more apparent. The work was discontinued in order to concentrate 
on. other work considered more urgent but in the meantime several 
sporophores were collected and sent to Kew for identification. Before 
work in this field can be successfully prosecuted a collection of pure cul- 
tures of typical Indian wood destrojdng fungi will have to be made. 
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' (3) Graveyard tests. 

The following additions to the graveyard were made : — 

54 Untreated specimens for durability tests. 

7 New antiseptics. 

An examination of the degree of termite attack was made at quarterly 
intervals throughout the year. Tentative results were tabulated but the 
drawing of any eonchisions was postponed until further dat' are available. 
Several important points, however, have been settled. 

(4) Laboratory. 

Various experiments on new methods of treating timber were tried 
particularly in the utilisation of cheap waxes and synthetic gums. The 
results wore negative. A large number of analyses were conducted in 
connection with the distribution of arsenic in the experiments on the 
Powoll Process and valuable data obtained. Work was started to deter- 
mine the toxicity of aqueous and ether extracts of durable timber, but 
was suspended in order to test the possibilities of a new process of wood 
preservation introduced by Mr. S, Kamepom, Assistant, Wood Preser- 
vation Section, on his return from Europe. Mr. Kamesam, working 
with Dr. Falck in Germany, studied the hxatiou of arsenic in wood and 
found what appears to be a successful solution to the problem. He 
returned from deputation at the end of November 1931, and tests to 
verify* bis results were immediately put in hand and proved succassful. 
In addition the work he did in Germany provided an excellent training 
in mycological technique and his experience should prove invaluable in 
continuing the toxicity work noted above. 


(6) Miscellaneous. 

A tour was undertaken by the Officer in Charge to inspect railway 
sleepers under test in the Indion railways and valuable data obtained. 

' A large number of bamboos were treated in connection with some 
work undertaken by the Porest Entomologist and the Officer in Charge, 
Minor Forest Products Section. This has special application to the 
prevention of beetle attack in lancc staves, etc. 

Messrs. Turner Morrison again requisitioned the services of the Officer 
in Charge for consultation with reference to their new plant for the 
production of creosote, and later wrote thanking the Institute for the 
valuable advice and help 'given. • . ^ ■ 

A comprehensive specification for creosote for use in India was drawn 
up by the Officer in Charge and adopted by the Government Stores 
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Department for all Government purchasers. This will replace Uie old 
specification which was out of date and not suitable for Indian conditions. 

Experiments on the moisture movement in treated wood were con- 
cluded and a report issued. 

Financial stringency was responsible for some curtailment in the 
plant work, but some valuable laboratory work was accomplished during 
the year. The need for a knowledge of the composition of Indian tim- 
bers is felt in many directions and should assume a place of first impor- 
tance in the future. 


Wood Workshop Section. 

General. 

As compared with the previous years’ returns tiie amount of work 
carried out during the year under review shows a considerable decrease, 
particularly with regard to supplies of specimens to the Timber Testing 
Section where there was a fall in demand amounting to 13,118 specimens. 

The output from the sa^vmill was also considerably reduced, as the 
requirements of the Wood Technology and Seasoning Sections were 
equally small. Towards the end of the year, the work in the Veneer 
Sub-Section had also to be slowed down, when the Officer in Charge took 
over the duties of the Expert Cabinet hlaker in addition to his own 
work. 


Wood Worhsho;ps. 

This Sub-Section followed the usual practice of supplying all other 
Sections with, converted material for research purposes, and also supplied 
and mamtained office furniture, fitments and interior decorations through- 
out the Institute. This work, which involved 870 separate jobs was of 
a very varied character including as it did such pieces of work as panelling 
almirahs, flooring, tables, chairs, file cabinets, card index cabinets, 
showcases, screens, olockcases, callipers, boxes, ten chests, racks, switch 
boards, drawing boards, tee squares, doors, windows, picture frames, 
rods and brackets, staircases, name boards, machine guards, kiln fit- 
ments, etc. 

As explained above, the supply of routine test specimens was inter- 
rupted, but nevertheless the Timber Testing Section was supplied with 
20,494: test ^ecimens and the Wood Technology Section received 978 
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hand specimens and 50 Gamble speoimons. Some of the species dealt 
with are enumerated below : — 


1. Bvams sempervirens. 

2. Tectona grandis. 

3. Artocarpvs hirsuta. 

4. Cedrus deoAara. 

5. Anoffdssua latifolia. 

6. OaraUia integerrima, 

7. Termindlia manii. 

8. Shorea robusta. 

9. GremaUUa6folia. 

10. Dalhergia sissoo. 

1 1 . Termindlia prooera. 

] 2. Qhichrassia tahularis. 

13. Mesuaferrea. 

14. Vatioa lanceaefdlia^ 

16. Berrya ammonilla. 

16. Jlopea parvifolia. 

17. Biospyros bourdilleni. 

18. Oinnamomum inuncium. 
19.,Pmws long^olia. 

20. Pinus eoxelsa, 

21. Xylia dohbriformis. 

22. Sageraea listen. 

23. Bipierocarpm turhinaius. 

24. Machilus gammieana. 

26. Acacia catechu. 

26. Lannea grandis. 


27. Eopea cordifolia. 

28. Abies pindrow. 

29. Artocarpus cliaplasha. 

30. Endospermnm malaccense. 

31. AcroaarpusfraxinifoKus. 

32. Anisopfera glabra. 

33. Aegle mannelos. 

34. Melia azadiradhta. 

35. Pesitacehurmanica. 

36. Bursera serrafa. 

37. Bdlbergia laiifoUa. 

38. Adina oordifoUa. 

39. Terminaliatomentosa. 

40. Albizzia procera, 

41. Ougdnia dalhergioides. 

42. Bipterocarpus indicus. 

43. Termindlia bidlata. 

44. Biospyros marmorata. 

45. Kayea assamica, 

46. Shorea assamica. 

47. Hardmckia pinnaia. 

48. Shorea tumbuggaia. 

49. Albizzia lebheh. 

50. Pterocarpus ddlbergioides, 

51. Mababiacifolia. 

62. Bipterocarpus rmcrocarpus, 

63. Gluia travancorica. 


Special reports in connection with the working qualities of 23 species 
were put up. This work requires careful attention, as the personal 
factor enters so much into it. Knife bevels, saw teeth and feed speeds 
etc., require to be altered and adjusted with different species to obtain 
a desirable and economic finish. The species reported upon were : — 

• 2, Bipterocarpus alahis. 

4. Anisoptera glabra. 

6. Ciwnamomum inutictum. 

8'. Cupressvs torulosa, , 


1. Biptmearpus costafus. 
3. Myrhfica aUenmia 
5. Gmelina arborea. 

7. Quercus lamellosd. 
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9. Bassia latifolia 
11. Jvglans fallax. 

13. Carcya arborca. 

15. Macliilus viacranlha. 

17. Pterospennum nccrifolium. 
19. Sorweratiu (ipetnln. 

21. Allivffitt (xcclsu, 

23. Terniinalia chchtUt. 


10. Oarapa molttcccnsis. 

12. IJopea glabra. 

14. Stcrcospcrniwu suavcolcns. 
16. Cannriim sbictum. 

18. Cynonulra pnlyaMra, 

20. Biptfrocaipm tmbinahis. 
22. LopJiopctalum mghtianvmi 


Enquiries in connection with wooil working and related sidijcchs 
other tlian veneers, pl 3 '\vood and glues, were i“cccivcd from the under- 
named : 


.A.ndhrn Se.ieiUific Go.. Mnsulipataiit, South India, regarding suilnhie 
timber for laborator)'' apparatus. 

Manager, C. &. W. Shops, E. I. R., Alanibngli, Lucknow, regarding 
utilization of mill residue, 

E. Mitter, Esqr., Uurmnhatta Street, Calcutta, regarding splints 
used by jewellers and watchmakers. 

The High Commissioner for India, London, regarding working 
qualities of Tcrminalia procera and Pariitlim insignis. 

Messrs. A. C. Sawhnoy & Sons, Lahore, regarding Eugenia jamlo- 
lam for ooacli building. 

Khera Chand Rajknmar, Jullunder City, regarding production 
of 1 ,000 folding chairs per da^*. 

Timber Trading Agency, Calcutta, regarding snilabilit}' of Burma 
padaulv for the building of cairiago bodies and furniture, etc. 

The British Paint & Lacquer Co., Ltd., O.\ford, England, regarding 
Bripal cclluloso finishes for wood. 

H, L. Shrager, Esqr., through Officer in Charge, Timber Testing 
Section, regarding nou-splitling nails. 

Bahraich Exhibition regarding a collection of exhibits made and 
sni)plicd. 

Lord Ecay Industrial Museuin, regarding a collection of exhibits 
made and supplied. 

Chief Mechanical Engineer, 6. I. P. Railway, Patel, regarding 
working qualities of Arlocarpus hirsuta. 

A course of Icctiiies was delivered to the Senior Indian Forest 
, Service students on sawmills, wood working and plywood. 



Sawmill. 

TMs Sub-Section converted 342 logs, as compared with 534 logs tlie 
previous year. These logs were dealt ■with on behall of the Timber 
Testing, Seasoning, and Wood Workshop Sections and comprised 54 
species. 

In addition to the above, 800 pa\ang blocks, 500 crossers, 200 tent 
pegs •were made and 2,400 bamboos -were cut up for use in the Paper 
Pulp Section. 


Veneers and Plywood, 

Tests under Project 'VIII were carried out on the following species : — 
Plyivood — 

1. Dalborgia sissoo (Punjab). 

2. Dipterocarpus indicus (Mysore). 

3. Avlocarpus Jdrsula (Bombay). 

4. Pinus longifolia. 

5. Cedrela loona (United Provinces). 

6. Dalbergia latifolia (S. Coorg). 

7. Artocarpus Inrsuta (Madias). 

8. OhioTcrassia Idhvdaris (Assam). 

9. Dysoxylum Unectariferum (Burma). 

10. CahpJiyllum tomentosum (Madras). 

11. Canarium stridum (Madras). 

12. CuJlenia eoxelsa (Madras). 

13. Terminalia paniculata (Madras)'. 

14. Terminalia belerica (Madras). 

15. OalopJiyllum tomentosum (Mysore). 

16. Acer campbelMi (Bengal). 

17. AlMzzia procera. 

18. Termiivalia myriocarpa (Bengal). 

19. Adina cordifolia (Bombay). 

"20. Bornbax malabaricum (United Provinces). 

21. Dalbergia latifolia (Bombay). 

' 22. Pterospermum accrifolmm (Bengal). 

23. Amoora waUidiii (Assam). 

24. ‘ Machilus macrantba (Madras). 

26. Valeria indica (Madras). 

26. Eopea parmjiora (Madras). 

27. Buabanga sonneratioides (Assam). 
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Tea chests. — Tea chests of the following 9 species were made and 
tested ; - 

1. Duahanga sonneratioidcs. 

2. Camrivm striclum. 

3. Bombax malaharicum, 

4. Terminalia myriocarpa. 

6. Artocarpus hirsuta. 

6. MacJiiltts macrantha. 

7. Valeria indica. 

8. Adina cordifolia. 

9. Acer campbdUi. 

Tea chests of honsnm {Phoebe haincsinm) were made up, loaded with 
tcji and despatched abroad. A report is ainiitcd. Tins practical tcbt 
was carried out with the help of a firm of tea brokers in Calcutta. 

Standard Glue Shear tests were made and completed in conjunction 
with the following species : — 

1. Terminalia bialata. 

2. Dalbergia sissoo. 

3. Pinus exedsa. 

4. Gupressus toruhsa. 

5. Abies pindroio. 

G. Dalbergia latifolia, 

7. Pterocarpus spj). 

8. Cedrus deodara. 

9. Pinus longifolia. 

Enquiries in conneotiou with plywood and glues ■were received from 
the untlcmamcd ; — 

Ilaadmnster, Govermnent Wood Working Institute, Julhmder 
City, regarding casein comente. 

Inspector of Gun Carriages, Jubbulporc. regarding suitebility of 
Casco casein glue for the making of lamiuatcd wheels. 

The Association for the development of Swadeshi Tndustrie.s 
regarding the establishing of plywood factories in India. 

A Roller & Co., Berlin, Germany, regarding establishing plywood 
factories in India. 

Bird & Co,, Calcutta, regarding casein cements, 

Plu mm er Bros. & Co., Bombay, regarding casein cements, 
Di'visional Poiost OlBeoi, Timber Research Division, Rangoon, re- 
garding plywood of Qcdrela toorta and Dysoxylum bifiectariferum. 
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Bird & Co., Calcutta, regarding plywood of Pterospertnum. 

Lazarus & Co., Calcutta, regarding gluing processes. 

Panels of matched laurel veneers on laminated cores are being made 
and fitted in the board room of the Forest Research Institute. These 
panels are experimental and will bo kept under observation and their 
future behaviour recorded. Altliough only partially completed they 
have every appearance of raakiug a very fine display. Observation is 
also being kept on the veneered lamin i>anel3 in the Forest Economist’s 
room and also on the fables made of this construction in the library. 

Glue tests were carried out on behalf of the Aeronautical Inspection 
Department, Government of India. These tests ore a check on the 
Ground Engineers who submit glued specimens for test in accordance 
with the specifications laid down by the British Engineering Standard 
Association. FaUure on the part of a Ground Engineer to provide joints 
up to the required standard may result in his licence being endorsed 
by the competent authorit}'. 

Minor Forest Produots Section. 

The main items of work undertalcen during the year under review 
may be summarised as follows : — 

(1) PorUihh Charcoal Kilns. 

In last year’s report there was a short account of the experimental 
wotic carried out with the two French portable charcoal kilns, the 
“ TrDian ” and the '* La Bastin.” It was also stated that, as the result 
of experience gained with these two kilns, designs for a new lain had 
been prepared at the Forest Research Institute and that, in preparing 
those designs, attention had been paid to the limitation of tlie size and 
weight of the component parts, so that they would be readily portable 
by coolies over long distanec-s. 

An experimental kiln of this design was constructed during the year 
in the Forest Research Institute workshops, and this new kiln has been 
named the F. R. I. portable charcoal kiln.” 

Before passing on to a short description of the work done with tliis 
kiln it might not be out of place to roitorato the objects in view in 
undertaldng so much research with these semi-portable metal Idliis. 
The advantages of metal Idins over ordinary country kilns are briefly 
as follows’ : — 

{a) No water is requited for their operation. 

(&) Simplicity of operation. 

(o) Increased yield and production of better quality^ choteoal, 

(<2) Elimination of fire danger, 

(c) The possibility of producing ohatcoal in rainy weather. 

D 2 
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All the above points have been tested and proved vdth the I^encb 
metal THTns at the Forest Research Institute. The chief drawback was 
the Viigb initial cost, and it was to get over this difficulty that the 
F. R. I. IHln was designed, and it is hoped that it will be possible to put 
this THIn on the market at a very much cheaper price than that of the 
French kilns. 

Preliminary trials of this Iciln were carried out at the Institute Avith 
material consisting of saw mill waste and bidets of mango {Mangifera 
indica) and other species which had been felled on the estate. As the 
result of the experience gained, a few minor alterations were made to the 
lain which was again tested with satisfactory results. 

As the preliminary trials had been successful, it was decided to test 
the kiln imder forest conditions and, tlianlcs to the assistance received 
from the Divisional Forest Officer, Dehra Dmi Division, arrangements 
were made for these tests to bo carried out in a coupe in tiiis Division. 
The “ Trihan,” the better of the two French kilns, was also sent out in 
order that the two kilns might be compared. 

They were despatched as far as possible by lorrj' and were then carried 
in country carts along a cart track right into the coupe in which they 
were to be used. During transport it was found that the “ F. R. I.” 
lain occupied much less space than the " Trihan,” while it Avas also 
easier to handle, as its component parts are smaller and lighter. 

The material available for carbonisation in the coupe consisted of the 
branch wood of sal {SJiorca rdbusta) trees Avhich had been felled for 
timber. The moisture content Avas high, as the trees had only been 
felled a short time previously. The material was not, therefore, ideal 
as, not only Avas it Avet, but sal is a thick barked species and does not, 
therefore, take fire very readily. 

Twelve kiln charges were burnt in each of the kilns and the results 
were most satisfactory, the outturn of charcoal from the “F. R. I. ” lain 
comparing very favourably with tiiat from the " Trihan.” The outturn 
from each kiln has been calculated on an oven-dry basis, so the results 
are strictly comparable. The “ F. R. I.” Inin gave an average of 34’1 
per cent as compared with 33-3 per cent for the “ Trihan.” 

Every endeavour Avas made to obtain the services of professional 
charcoal burners to manufacture charcoal in ordinary “ coimtry ” kilns 
in order to compare their results Avith those of the portable Idlns, but 
tins unfortunately could not be arranged. 

On return from the forest, the “ F. R. I.” lain Avas inspected to see 
whether it had suJSered any damage during the course of handling or in 
operation. The only defect noticeable was a slight tendency to buckle 
at the base of one or two of the lower panels, and a 1^" angle iron is now 
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being fitted as a “ stiffener ” at the base instead of the 1" angle iron 
originally fitted. It is thought that this alteration will overcome this 
defect. Except for this minor defect, the kiln was in perfect order. 

No estimate can yet he formed of the probable life of the “ F. R. I.” 
kiln as it has been in use for such a short time. It has been decided, 
nevertheless, to prepare scale drawings of the lain and to call for quota- 
tions from reliable firms for mannfacturing this type of kiln. The 
materials used in its construction arc all of standard sizes available in 
the Indian market and there should bo no difficulty on this score, and 
it is hoped that it will prove possible to manufacture the kiln a good 
deal cheaper than the French kilns. 

When estimates have been received, the kiln will be brought to the 
notice of contractors and other persons interested in the hope that it will 
fill a long felt want. A full note on the kiln will also be made available. 

(2) Charcoal Briquetting. 

The hydraulic laboratory briquetting press was installed in the new 
Minor Forest Products Laboratory at the beginning of the year and a 
start was made with this important investigation. 

The possibility of using BauMnia reltisa gum in combination with 
other binders of a starchy nature was investigated. Preliminary ex- 
periments were directed towards ascertaining the percentage of the 
various binders required to give satisfactory results, the best method of 
preparing the mixture for the press, the correct proportion of water to 
be used, and the effect of the fineness of grinding the charcoal on the 
subsequent strength of the briquettes. 

The briquettes made in each of the esperimonts were allowed to dry 
and were then sent to the Timber Testing Section where they were 
subjected to compression tests. The figures so obtained gave a valuable 
indication of the comparative strengths of the briquettes made in each 
experiment and served as a guide for futxire work. 

These figures conclusively proved that the strongest briquettes wore 
produced when the " mix ” was first ground in the kollergang of the 
Paper Pulp Section. This operation not only mixes the charcoal and 
binders very thoroughly, but also reduces tlie size of the particles of 
charcoal and subjects the whole of the mix to a preliminary packing. 

The small power driven roller briquettiag press, producing ovoid 
briquettes, was not erected till towards the end of the year, but it was 
immediately taken into. use as < the experimental work carried out with 
the laboratory press bad" shown that there was every chance of producing 
satisfactory briquettes on tins machine. ' 

All tUe various mixtures used in the roller press were subjected to a 
preliminary mixing and grinding in the kollergang, but the worlc was 
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slow as the machine only accommodates about 10 lbs. at a time. Finan- 
cial stringency precluded the purchase o£ a larger machine to enable 
the investigation to be pushed forward more rapidly. Sufficient progress 
was, however, made to indicfitc that satisfactory briquettes can be made 
when using 6 per cent, of BauJdma rehisa gum and 4 per cent, to 7 per 
cent, of starchy binders such as powdered rice, powdered ragi or maize 
meal. Such briquettes, when dry, are quite strong and can be dropped 
from a considerable height on to a cement floor without brealdng. Burn- 
ing tests show that the briquettes are fairly easy to light, though they do 
not take fire so readily as ordinary charcoal. They do not burn as 
rapidly as charcoal, but give a good sustained heat and burn away to 
ash without any tendency to go out. They are sbghtly lower iu calori- 
fic value than the charcoal from which they arc made and also produce 
slightly more ash, but this is to be expected from the nature of the binders 
employed. They also smoke slightly when first lighted, but the smoke 
does not last long and is not considered a serious defect. 

Very much more work remains to bo done, but these preliminary 
experiments are very encouraging and indicate that it should prove 
possible to manufacture satisfactory chnicoal briquettes with cheap 
binders of this type. 


(3) Domination of the calorific valves of the more important fud woods 

of India, 

The Upper Grade Assistant, who had been engaged in this work under 
the supervision of the Biochemist, finished liis determinations in Decem- 
ber 1931. 152 species were dealt with and separate determinations 
were made for the sapwood and heaxtwood of each species. The results * 
of this investigation will shortly be published as a Bulletin. 


. (4) Match splints and box veneers. 

The match veneering and splint chopping machines were not installed 
in the new building until towards the end of the year and no species were 
tested as to their suitability for match mamifactme. 


(6) Production from chir tar 'of a material suitable for road painting i 

purposes. 

Bcfcrenco was made in last year’s report to the trials made with 
Pintai,” the name given to tiie composition evolved from chi/r {Pinus 
longifolia) tar by the Biochemist for use as a road surfacing maWial and 
to the fact that an improved composition had been evolved and the cost 
of its manufacture reduced. 

Supplies of ‘ Pintar ” were prepared according to the new formula 
and were tested on a portion of road. The results were, however, un- 
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satisfactory, and the " Pintar ” was said to lack penetration and to be 
too brittle to stand np well under traffic. It was also found that it was 
impassible to deliver it at a price which would allow it to compote 
with proprietary road compositions and it has boon decided, therefore, 
not to pursue this enquiry any further. 

(C) Rendering bamboo lance staves isnrmne from attack by the shot borer 

beetle. 

The experiments to determine the siiscoptibility to attack by the 
shot borer beetle {Dinoderus spp.) of bamboos felled at different periods 
of the year were brought to a close. Each bamboo which had been 
exposed to attack was carefully examined and the severity of attack 
recorded. 

From each lot of bamboos felled, two bamboos were selected, and an 
analysis was made of Uieir moisture, sugar and starch contents. These 
results were then graphed together with the incidence of attack on similar 
bamboos in each lot. The grajihs were then carefully examined to 
ascertain whether moisture content and starch and sugar ratios had 
any influence on the liability to attack. No reliable deductions could 
however bo made at first as there were breaks in the graph at times when 
representative bamboos had not been analysed owing to the intervention 
of holidays or for other reasons. It was thought better, therefore, to 
attempt to supply the missing figures by interpolation of the results 
obtained by analysing fresh bamboos felled at periods for which figures 
arc wanting. 

Arrangements were therefore made to fell the necessary bamboos 
and to have them analysed, but this worlc was not completed before the 
end of the year. 

As soon as the analyses have been completed a careful study will be 
made of the data collected. Attempts were also made to ascertain the 
effect of varying degroc.s of severity of attack on the strength of the 
bamboos, and material for this purpose was handed over to the Timber 
Testing Section, but tlio results arc not yet available. 

(7) Study of crude drugs. 

During the previous year arrangements were made for supplies of <1 
crude drugs for analysis and study by the Biochemist, A preliminary 
report on one of these, namely Actinodaphne hookeri^ was received from 
the Biochemist during the year under review. Analysis showed that the 
bark contains an alkaloid io the extent of 0‘9 per cent, while the leaves 
contain the same alkaloid, but in a much smaller proportion^ (0*14 pot 
cent). The alkaloid isolated diflered from laurotelanino, which is Icnown 
to occur in many of the Lauraceae, and a sfiaall quantity was sent to tlic 
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School of Tropical Medicine for determination of its physiological pro- 
perties. Arrangements were also made for further supplies of the hark 
in order that the alkaloid may be further studied. 

During the year supplies of the following crude drugs were made 
to the Biochemist for analysis and study : — 

(c) Artemisia maritima from the Punjab and Kashmir for further 
study of the seasonal variation in santonin content. 

(6) Inula roylei. 

(c) Inula ramnosa. 

(d) Junnea macrocephala, 

(e) Iris spp. 

A report was received on (6) and (c) and the analyses of the roots 
showed that both species contain an oily ciystalline product consisting 
mainly of alantolactone and a small quantity of alantol. The water 
extract on removal of colouring matter gave about 10 per cent of inulin 
in both cases. The alcohol extract, on removal of the colouring matter, 
gums and resins, gave a small quantity of an allcaloid (0*01 per cent). 
The quantity isolated was too small for identification and it is thought 
that the medicinal properties and bitter taste attributed to these species 
may be due to this alkaloid. Inula raemosa appears to be decidedly 
superior to the Inula Jielenium of commerce in its essential oil content. 

(8) Gutoh and hatha. 

The periodical analyses which were being carried out to determine 
the efEect of storage on the chemical composition of the sapwood and 
heartwood of Acacia catechu were brought to a close, as it was found that 
no results of any value were being obtained. 

(9) Finding a market for the third quality itirpcniine ‘produced by the Bareilly 
Basin and Turpteniine Factory. 

A further study was made by the Biochemist of the products obtained 
by “ cracking ” Til quality turpentine. The “ cracked oil was easily 
separated into four main fractions, wliich could be furtlier sub-divided 
into fractions distilling ivithin a range of D^C. The physical constanis 
suggest that the lower fractions (up to 1 25'’C) consist mainly of the open 
chain unsaturated carbons ; the middle fraction (150“-180°C) of terpenes, 
and the higher fraction (252°-267‘’C) of undccompo.scd longifolene with 
some other isomeric sesquiterpene produced as the result of high tempera- 
tures and ijressures. 

The main conclusions arrived at as the results of the experiments are 
that the so-called third quality tmpentine when cracked at a temperature 
of 412“C and at a pressure of 140 lbs. per sq, inch jdclds : — 

1. 20 per cent of 1st quality turpentine (top cut). 
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2. 6*0 per cent light oils (up to 125°C). 


3. 

7-9 „ 

middle oils (12D'’-166'’C). 

4. 

10-2 

„ terpene fractions (IfiS^'lSO^C). 

5. 

12-2 „ 

mixed oils (180°-245‘’C). 

C. 

29-2 „ 

„ imdccomposed oils (250"-267*'C). 

7. 

13-9 „ 

„ residue, gases and loss. 


(10) Minor Forest Products Musnm. 

The exhibits in 4 shov cnaes were completely reoiganizcd on the lines 
Teforred to in Inst yeai’s report and the resnlis jire very sntisfaciory. 
Progress is nrjccssnrily slow bnt the work is fully justified by the results 
obtained. 


(11) Minor Forest Prodneh Garden. 

Clearing of the land for this garden was comjdcted during the year 
and some exliibits were added. 

The /I r/misia inarUma seedlings, which wore planted ont the previous 
}vor, snfiered badly from attsick by white ants. This attack was slopj}ed 
by removing the stick’s, which had been used to snppoit tlic plants, Imt 
not before a great ma^ly had been killed. It was noticed that the plants 
did not ajipenr to bo hoaltliy at the end of tlio rains, but. as the weather 
grew warmer the growth improved and the plants now appear to be quite 
healthy. 

A samjilc collected in August showed n santonin content of 0’75 per 
cent on analysis. This compares unfavourably with a sample collected 
at the same time in KniTinn, wJiich gave a santonin content of ] -3 per 
rent, Tluj seeds from which the jilanis were grown were obtnincd'from 
Knrriijn and it rvouhl appear, therefore, that the santonin content of 
Artmisio warHhna is reduced when it is grown outside its natural Itahif at, 
bnt it is po.'isihle that the santonin content will improve when the jilants 
become acclimatised. 


Paper Pulp fiEctiou. 

Fajierimenlal Factory, 

Activiii^a in the experimental factory consisted of (1) investigations 
on special problems and (2) mnnnfactnre of pulp and paper. Due to 
financial Stringency activities were curtailed towards the close of the year 
under report, with a view to sarong money on the eonsumption of coal, 
raw materials, and chemicals., 
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(1) Investigations on special peoblems. 

{a) Mechanical treatment of bamboo. 

The Norris and Christy disintegrator, obtained from the Ircpeiial 
Works Department, Delhi, vras erected in Jnne 1931 . Experiments on 
the machine were carried out throughout the year. It was found neces- 
sary to eflcct, from time to time, minor modifications in the machine. 
Experiments are still in progress to obtain the desired degree of disin- 
tegration of bamboo with a mira'mum loss of raw material. An eco- 
nomic and satisfactory method of mechanical treatment of bamboo, 
prior to digestion, will, it is hoped, help in the reduction of the co.^t of 
production of bamboo pulp. 

(6) Prepaiation of bamboo pnilp suitable for the artificial silk industiy. 

Experiments were carried out on the preparation of such irulp froni 
Melocanna bambmoides (muli) bamboo, as Messrs. The British Develop- 
ment Tnist Ltd., London, were interested in this s])ecies of bamboo. A 
sample of the pulp made was supplied to the firm in January 1 932. The 
firm forwarded the sample to Blcssrs. Courtaulds Ltd. for a test on its 
suitability for ar-tifioial sillc manufacture. The report on the s.amplc of 
pulp is awaited. The Indian Merchants’ Chamber, Bombay, arc also 
interested in the preparation of bamboo pulp, suitable for artificial silk 
manufacture. Experiments are, therefore, in progress to develop a 
method for the manufacture of such pulp on a factory scale ; the previous 
.samples having been prepared on a laboratory scale only. 

(c) Preparation of kraft and wrapping papers. 

A few more runs of kraft paper from Mclocatma hambnsoidcs {muli) 
bamboo were made, with and without the addition of sta)'co gum — a corn 
product manufactiu'cd by Messrs. A. E. Stayley Manufacturing Co., Ltd. 
As the addition of the gum was not found to impart to paper any appre- 
ciable increase in strength, further trials of the material were given up. 

As the consumption of kraft and wrapi)ing paper in the country is 
increasing, it is proposed to take up experiments on the manufacture of 
these papers from bamboo and grasses, as soon as the rod mill, which has 
recently been received, is in operation. 

(d) Comparison of papers made from sabai grass {Ischoomtm angus- 
tifolium) and Dendrocahnnis strictus bamboo. 

At the request of the Tariff Board, experiments were underhikon to 
compare the relative strengths of papers made from those two raw 
materials. The results of the experiments did not lend support to the 
view, commonly held, that sabai grass paper is stronger than bamboo 
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paper, Wlion made tmdor exactly cojnjjarnblc condilions bamboo popoi 
was found actnally to be stronger tbnn sabai grass paiior. 


(a) Manukaotube or rou’ and paper. 

(o) About a ton of ilirfocflnjifl hamhusoides (mih) bamboo pulp was 
supplied to Messrs. John. M. Watson & Co., Glasgow, for conversion into 
paper on a largo scale. Their report on the jmper moiling qualities of the 
pulp is awaited. 

(&) Over 3 tons of bamboo writing, printing and parking papers, 
mounting boards, and cardboards were supplied during the j'car to the 
various offices of the Forest Keseatcli Institute and College. 

(fs) Nearly one ton of bamboo printing paper was also supjilied to the 
Government of India Press, Calcutta, for t)kc printing of 18 publications 
of the Forest Ilc8eare,h Institute and College. 


Lahoraloiy. 

The dismantling of the old laboratory and the equipping of the new 
laboratory was completed in Juno 1983. 

(1) The follo\ving routine analytical work in connection with factor}' 
operations was carried out : — 

(rt) Moisture determinations and anatyscs of chemicals used in the 
digestion of raw materials, in bleaching of pxjJp and in maldng 
paper. 

(6) Analyses of the main suppl}' of the boiler feedwater and of chemi- 
cals used for softening this water which i.s extremely hard. 

(2) Special investigations. 

{«) Experiments on SaccJmvvi spontmmm {Jeans) grass and Des- 
mostacJiya cynosuroides (dab) grass were continued from last year. It 
was found that in addition to straw'-boards and wrapping papers, the 
grasses could be utilised for the manufacture of cheap badami papers. 
Semi-commercial tests on ilie gra.sses, to confirm laboratory results, will 
be taken up when the rod mill is in operation. 

(b) The experiments on flax tow were also continued from last yc.ar. 
A method was worked out for the product ion of bleached pulp from this 
material, suitable for use in the manufacture of high class pa})ors. Messrs. 
The Upper India Coupor Paper Mills, Lucknow, were good enough to give 
permission for largo scale trials on the material to be carried out in their 
mills. As, however, suflicionl quantitie.<! of the raw joatcrial could not bo 
irrocurcd at the time the largo scale iosln had to he put oil until supplies 
‘ of the material were available from the next linseed crop. 



(c) Determinations of tlie ciicmical constitucnis of OcJilandra hrandisH 
[ela) bamboo fibre wore carried ont in full detail, according to tbc standard 
methods of analyses. 

(t/) Experiments on bagasse (crushed sugar canc) were undertaken at 
the request of tlie Officer on Sjiecial Duty, n)'dto Electric Circle, Koorkee, 
with a view to utilising s\irplus power from the Ganges Canal II)'drO' 
Electric Scheme. It was found that the material could be used for the 
manufacture of boards and ordinary wrapping papers. Semi-commercial 
tests, to confirm laboratory results, will be carried out when the rod mill 
IS m operation. 

(c) Tests were carried out on sunn-hemp stalks, sent by the Principal, 
Ilarcourt Butler Technological Institute, Cawnpore. The raalerial was 
found siutnblo for the manufacture of straw-hoards. 

(/) Experiments on Nilgiri blue gum {JEiicalyptus globuhts) are in 
progress with a view to preparing from it a pulp suitable for the manu- 
facture of cheap grades of paper. 

{(l) A bamboo (probably Bambusa arundinacea) from the Andhra 
Paper Mills Co., Ltd., Rajahinundr}’', was tested to asceitain the cause of 
excessive consum])tiou of bleach in the mills. The hamhoo duqis sup- 
plied were found to bo fungus attacked. A fresh consignment of bamboo 
stems has been obtained to continue the investigation. 

Supply of techncal infoimalion anti advice. 

(c) At the request of Messrs. The Upper India Coujjcr Paper Mills, 
Mr. Bhargava went to Luolaiow to discuss \dth the management details 
of a project for the improvement and expansion of their mill. 

(6) Representatives of Mc.'ssrs. The Punjab Straw Board Ltd. visited 
Dehra Dun to discuss with the Officer in Charge a scheme for the establish- 
ment of a straw-board mill near Jjaliore. Detailed information reganliug 
processes, machinery, etc.., was supplied to the reprcsentntivo.s. 

(c) During the year under report correspondence was carried on vith 
priv.ate individuals, commercial linns and Government Poiest and 
Industries Departments in connection with 21 enquiries referred to the 
Seotion for advice. 

Lectures. 

The usual course of lectures and practical demomstrations were given 
by the Officer in Charge to .students of the Senior Lidinn Porest Service 
Class. 

Tariff Boatd Inquiry. 

The Indian Tariff Board visited the Section and c?:amined Mr. Bhar- 
ga%'a on the 28th July 1 931, in connection with theiVenquiry on the grant 
of protection to the Paper and Papiar Pulp Industries. ' 
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Development of Bamboo Puljj Industry. 

It is understood tliat Messrs. The British Development Trust Ltd. 
propose to make a start very soon witli the Lemro Burma Scheme, and 
tliat another big pulp mill may be put up in the Tavoy area before long. 
Messrs. The Titagarh Paper Mills, the India Paper Pulp Co. and the 
Bengal Paper Mills Co. are planning to increase the pulp capacity of tlicir 
mills and to use bamboo for the purpose. There are thus signs of increas- 
ing development in the bamboo pulp and paj^er industry of the country. 
The imposition of the new customs duly of Rs. 45 per ton on imported 
wood pulp will no dotibt tend to help this development. 

MECHANrCAL SrB-SECTXON, 

This sub-section remained busy during the year on repairs and 
maintenance of plant, and on the making and repairing of tools and 
im])lomcnts. 

The' total number of jobs completed during the year was about 450, 
which does not include a large number of a minor nature which were not 
recorded. 

In addition to the main research equipment all the electrical installa- 
tions, railway tracks and trucks, boilers and fittings, fire extinguishing 
appliances, arid lorries were maintained in good order throughout the year. 
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CHAPTER V. 

ENTOMOLOGY BRANCH. 

Insects aitacldng Shorea robusta. 

No field worl: on sal insects was done by tlic Institute stall during 
tlie year and no rojjoit of unusual damage by defoliators or borers was 
received. 

Hojilacmmbyx spimeomis Nowm. — Control measures against tbe 
sal borer woic continued by tbe dhasional stall in tbe affected divisions 
in the Central Provinces. A summarj' of six years’ work, based on tbe 
records maintained by tbo.se di-^dsions, is given below : — 


Diridiou. 

Year* 

UoriT 

nltAckcd 

trees 

fcUcd nud 
burnt. 

Trap 

trees 

felled. 

Beetles 

caught. 


1020-27 

M0,307 

200 

• • 


1027-28 

170,037 

17.830 

640,017 


1028-20 

35,-lC3 

16,038 

470,222 

South Mnndla . • • -< 






1020-30 

1,010 

•• 

•• 


1030-31 

01 

1,140 

0,401 


1031-32 

» • 

1,4.73 

• • 

■ 

1020-27 

6,000 

1,610 

4,971 


1027-28 

• • 

18,813 

408,407 


1028-20 

31,000 

„ 

061.630 

Babghiit . . . 






1020-30 

-- 


108,022 


1030-31 


1,417 

16,002 


1031-82 


212 

1,122 


1028-27 

3,010 




1027-28 

1,708 

3,011 

316,911 


1028-20 

181 

2,630 

122,333 

Bilnspnr . . . .-t 






1020-30 

« • 

408 

7,070 


1030-31 

« • 

172 

4,012 


1931-32 

• * 


** 
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Secondary borers . — ^Eepoxts were received from Tilcri forests, Gouda 
Division, United Provinces, that sal was dying in small groups. Exami- 
nation of wood sent showed attach only by a secondary borer, Glirys- 
oboiliris sp. (Buprestidae), to which the death of the tree could not 
be ascribed ; 1.he roots -were examined by the Mycologist and showed 
symptoms characteristic of PolypOrus slioreae. In Pawalgaxh and 
Sandni bloclcs of the Dechauri range, Ramnagar Division, United Pro- 
vinces, sal trees were reported d 3 ang in all places and a motli Gerontha 
captiosdla Wlk., larvae of which bore into fresh dead wood, was found 
to be present. 


Insect attaching Tedona grandis. 

Dihatmnvs cendnvs Hope.— Observations have been continued in the 
plots (with over 6,000 trees) laid out in a two-year-old plantation to 
measure the effect of weeding and not wee<ling during the monsoon season. 

The biology of the borer studied in the outdoor cage (Insectary), 
Debra Dun, shows that it has an annual life cycle. Plants inoculated 
between mid-July and mid-August 1930 yielded beetles in August 1931. 

Ilyhlaea puara Cram.— Preliminary experiments indicated that a 
preference for Vitex negundo is shown by the moth W'hcn ovipositing. 

In the Insoctary outdoor cage containing teak, Vitex negundo, Oalli- 
carpa arhorea and Premna latifolia, moths were liberated and it was foimd 
that 27 eggs had boon laid on Vitex negundo and 2 oir CulUcarpa arborca 
while Premna latifolia and Tedona grandis had remained Jrco due to the 
hard leaves being unaccepl/able to the moth for oviposition. In the 
field, eggs and larvae were detected on Premna latifolia only towards the 
end of March. In April they wore found on F?7ca: and on the new flush 
only of young teak plants in the Silviculturist’s demonstration area but 
none found on large teak tj’ees that bad only old leaves on them. 

HapaUa-machaeralis Wlk. — In the field larvae w'erc found hibernating, 
during March, amongst dry fallen leaves underneath the defoliated teak 
trees. Larvae collected during Novembei' passed 5 months in hibexjia- 
tion and , during March, the proportion of different stages under laboratory 
condition were found as below : — 

Larvae Pupae Adults 
per cent, per coat, per cent. 

Peginaing of March .... 100 

Mid March 80 , 20 

BndMaioh .... ^. 28 6i 18 

Buptcrote sp. — Larvae of this teak defoliator were received from Betul 
Division, Central Provinces, in August. They continued feeding on hard 
and tongh leaves up till January when they 'wont into the soil for 
■pupation. ‘ 
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Parasites and ‘predators. — The following have been discovered and 
studied : — 1. Slunnia sp. — ^This lochinid fly parasitises the last instar 
larva of Ihjblaea piicra Cram, laying 1-3 eggs in the body of its host. 
2. Culleida splendidvlu F.— The laiva and beetle of this carabid were fed 
on Ilyblaca pact a larvae. Tlie beetle was successfully reared from the 
laiva in this Avay. It was found also to feed on several other species of 
lej)idopteroufa larvae. 3. Hicrodula wesUcoodi KLy. — This mantis preys 
111 the n 3 auphal and adult forms on pucra and marJtacralis larvae. 
1 Sijiphidae. — The larva of a species of this fly has been found devouring 
the full grown larva of Ilapalia machaeralis Wlk. It hibernates as a 
puparium for about 3 months (December to February). 

Borers of Indian Timbers. 

Borers in timber yards. — Timber yards of Calcutta were visiled in 
September 1931 when timbers from the Andamans and from Bengal and 
Assam were examined. The existence of attack by the following shot 
hole and iiiu hole borers was noticed ; — (1) XyhtJirips jlavipes 111. (2) 
Ileloohostrychus aequalis Wnterh. (3) MintJica rugicollis Walk, and 
(d) Lyctm spinifrons Lesne. The absence of Lyctus afriennns Lesne has 
yet to be confirmed and tliis point will be made clear when the emergence 
records of the breeding material caged in Insectary are worked out. 

United Provinces SemnI borers. — ^Treated and untreated sennd Jogs 
were subjected to the attacks of a large number of si mid borers which 
were released alive inside a wire gauxe outdoor cage. Logs with bark 
were swabbed over with creosote, crude petroleum, Burma Shell Furnace 
oil and their mixtures but they did not prove deterront to oviposition or 
boring bj' the sinnd borers. Both the treated and untreated logs were 
found attacked and the borers, after completing their life cycle 'within 
the logs, are now emerging. 

Borers attacking bamboos. — Investigations on the correlation of time 
of felling and subsequent insect attack arc still in progress. Bamboos 
ate being tested by the Timber Testing Section to determine the oflect 
of insect attack on strength. 

Insects attacking Pinus longifolia. 

Material collected in the field (Hoshiarpur and Bawalpindi East 
Divisions, Punjab) during the previous year was utilised in studying, 
under laboratory conditions, the biology of the diir pine bagworm, 
Glania crameri Westw. (Psychidae) and its parasites. 

Parasites. — ^Two species of Ichncumonid, a Tachinid and a Chalcid, 
emerged during March, April and Maj'- from bags containing parasitised 
larvae. Their identification by a speciabst is awaited. Moths emerged 
during the latter haU of May and first half of June. 
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No field work for devising and testing tke remedial measures was 
undertaken as tke local officer tliougkt tkat control measures would 
involve too great expenditure. 

Insects attacMnff DaTbcrgia sissoo. 

Plecoptern reflexa Guen. — ^Tke life liistory study of the moth, was 
continued in the Inacotary under indoor and outdoor conditions. Leaves 
of shisham trees in the cages were heavily infested with 2 or 3 species of 
Ooccidae, Memhracidic and Aleurodidm. 

Insects altacldng Gmdina arborea. 

Calopcpla hayana Latr. — Some beetles were released in the outdoor 
cage to study hibeiiiatiou of the defoliator. Though now leaves were put 
out in March, the insects have not yet revived their activities. 

The biological study of a species of Ohahis parasitic on Calopcpkt 
leayana was made. The female oviposits in the last stage larva of ^s 
beetle. The parasitised larva then pupates and the chalcid emerges 
after chitting a circular hole on the dorsal surface of the pupa. The h'fo 
cycle of the Ohalcis occupies about a fortnight. Two generations were 
carried through botweeu September and October. The adult chalcids 
began to hibernate towards the end of October. They lived all through 
the Avinter to die in March. 

Twgidae. — heavj'' Tingid attack was observed on ganiari {Gmctina 
arborea) resulting in the gradual withering of the leaves which eventu- 
ally dropped down. Dusting with Cyanogns powder proved successful 
as a control measiu'e. 

The Mvlberry di^oliator. 

Glyphodes ptjloalis WIk. — ^As the male and female moths emerged from 
the pupae of the hibernating larvae, at different times, there was no 
egg laying. "Field collection and life-history studies of the pest continued. 
It hibernates as a larva. Thread worms were responsible for ^ high 
mortality amongst the larvae during the year. Each larva may contoin 
one or two worms within its body cavity. Moths from pupae of the 
hibernating larvae began to emerge from the middle of March. 

< i 

Deodar nursery insects. 

> 1 

In May 11)31 it was repotted that deodar hnrsofics at Mundali, 
Chakrata, United Provinces', were Very severely attacked by insects and 
, that 200,000 plants, 2-3 years old, wore lolled within a month and a half 
‘ out of a stock of about 600,000 plants in 1930. Another report was 
xccoivod in 1931 from Soraj Division, Punjab, stating that deodar seeds 
sown in nurscriea had been damaged by inse'ots* 


B 
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Investigation of the mortality of deodar seedlings carried out at 
Mimdali in October 1931, showed that the dying back of the roots was 
often due to injuries at the time of tranq>lanting. ]ii a few cases fresh 
damage by cockchafer grubs was observed but in all cases only the living 
green bark near the upper part of the root was gnawed ; no insect damage 
was observed on healthy plants. Cockchafer larvae were recovered but 
in negligible numbers. 

Dying off to the extent of 60 or 60 prar cent has been reported to occur 
between the months of March and May. A considerable proportion of 
this is likely to be due to other causes than insect damage. The actual 
extent of insect damage is being investigated. 

Bawboo d^dliator. 

Pyrausia cocHesalis ‘WUc. — Moths from pupae of the hibernating larvae 
of 1930 emerged from last week of May to 16th July. As the emergences 
of male and female occurred on different dates no oviposition was 
possible. 

In the field, larvae made their appearance on the 18th July. Since 
then three generations have been carried out, the larva of the last being 
still in hibernation. Life of the adult male moth was found to be 6-7 
days and that of female 10-16 days, when fed on honey. The total 
number of eggs laid by a single female was 687, with an average incuba- 
tion period of 3-6 days during summer and 6 days during winter. The 
larval and pupal periods were found to vary greatly in different genera- 
tions. Many q)ecies of parasites Were also bred out. 

Terniifes. 

E:q)erimental studies were made with termites in relation to durability 
of timbers. The termites used for graveyard tests were identified as 
Odontoiermes bangahrensis Holmg. With regard to the seasonal incidence 
of soil termites, they were most abundant and active during the summer 
and rains but in winter their activity was somewhat decreased. The 
intensity of attack was much greater on imbedded semtd stakes than on 
wood merely placed on the surface of the ground. Seventy-five wood 
species were tested and found damaged by termites either moderately or 
to a small extent. It was noticed tiiat amongst the treated baits, creo- 
soted ones remained unattacked, whereas cubes treated with 2 per cent. 
Sodium fluoride, Celcure and Earth oil were slightly attacked. 

The Spike Disease of Sandal. 

Analyses and Taxonomy of Sandal Insects. — The field surveys referred 
to in the last report were concluded in December 1931, the resultant 
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taxonomic and analytical work being undertaken at Debra Dun by 
!Mr. 0. Dover, witb the assistance of the Section of Systematic Ento- 
mology. Tbe primary object of tbis survey was the accumulation of data 
wliich could be applied to tbe selection of possible vectors for experimental 
investigation, Erom a more general point of view tbe survey is ot interest 
in that it represents tbe first extended study of tbe fauna of an Indian 
forest tree and furnisbes material for an important contribution of 
economic, biologiG and taxonomic value, to tbe entomology of South 
India. A very largo number of both common and rare species was 
obtained, a valuable addition to tbe collections of tbe Branch. 

As a sound taxonomic foundation was obviously a necessary preli- 
minary to a productive study of tbis material, a ropresentative selection 
of all tbo groups contained in it, except cettain families which ate being 
studied at Debra Dun, was sent to some thirty specialists in India, 
Europe and America for dolermination and report. This procedure will 
result in a series of taxonomic papers to which tbe available biononuo 
and other data will be added. The series will be concluded with an 
analytical and comparative summarj', written with particular reference 
to the spilce problem as it then stands. Several papers have already 
been received and it is hoped to complete the project in 1932-33, 

Meanwhile more immediate needs have not been ignored. The 
general results of the siuvoy and its bearing on the spilcc-disease problem 
forms tbe subject of a paper by Sir. Dover {Indmn Forest Records). 
This has since been supplemented with a note on probable vectors, which 
has reduced the number of species (sec last Amrual Report) thought to be 
deserving of immediate consideration. On the basis of our present 
information it woidd appear that spike is probably conveyed by a specific 
vector, and the available data indicates Ifoonia variabilis Dist. (Jassidae) 
as a likely species, but experiments with Acropom waUccri Kirk, and other 
Jassinao will be made. Aphididae ate not represented in the quantitative 
collections, but attention has been dra'svn to their possible importance. 

Btonomios of Sandal Insects. — Mr. K. 0. Chatterjee commenced a 
study of the fauna of sandal in healthy and spilced areas in combination 
with each of tlio foUowng hosts ; Albitzia mnaroj OaniJihm didymim, 
Eri/ffiroxylon vionogynum, Lafiiana mniara, Pferolohivm indiaum, Scutia 
indica and ZizypliVB ocnoph'a. More tlian 4,000 luiit collections have so 
far been obtained, which are now being analysed and compared. It is 
hoped that the resultant data will provide information on (1) the food 
plants of sandal insects, which will assist in the collectidn of insects for 
transmission exxieriraents and in the study of control measures if a vector 
- of spilce-discasc is found ; -(2) differences in tho fauna of the various 
combination and of renistant and susceptible hosts. The life-history of 

B 2 



64 


Acropona walkeri Eirk., L^ra tmtica Fabr. and Euryhrachys tomentosa 
Fabr. bas been studied. 

Transmission Experiments. — Attempts to transmit spike-disease to 
bealtby sandal plants by specimens of Moonia variaMUs Dist. and Petalo- 
cepjiala uniformis Dist. (Jassidae) and Sarima sp. (Fulgoridae) bavc not 
so far been successful. Tbirly~six experiments, accompanied by controls, 
were conducted and are still under observation. 

In tbiriy-five eqieriments, accompanied by controls, specimens of 
three species of Curculionidae (Sympiezomias cretaceovs Fst., Dereodus 
sparsus Bob. and Myllocerus sp.) were fed on a spiked plant and then 
transferred to bealtby sandal plants. In all tbe experiments an unknown 
leaf-disease was transmitted to tbe bealtby plants, tbe controls producing 
negative results. Further experiments, witb more conclusive tecbnique, 
are now being conducted witb reference to tbe possibility of (1) the 
infective source being diseased in addition to spike, (2) the leaf-disease 
being a preliminary symptom of spike-disease, (3) spike being due to a 
complex virus, of which the leaf-disease is a component that can be 
isolated and transmitted by these weevils. 

Attention is now being concentrated on transmission experiments at 
Bangalore, where tbe Indian Institute of Science have provided a special 
laboratory and insectary in addition to other facilities. 

Leaf OrinTde of Zinnia. — ^Experiments on this virus disease were 
concluded during the year and a paper on tbe subject was prepared for 
publication by Mr. R. N. Matbur. Tbe subject w'as taken up originally 
as subsidiary to tbe sandal-spike problem as an exercise in technique 
in dealing with virus-convoying insects. In this case tbe vector belongs 
to tbe family Aleyxodidae and tbe disease is very closely related to leaf- 
curl of cotton. 


General Insectary Worh. 

During tbe year imder report, 176 consignments of attacked material 
and insect specimens were received from various forest divisions of India 
for breeding, identification or report. 192 cages were discontinued and 
448 are still current and under observation. Tbe total number of insects 
bred was 49,077 and of these about 25,460 were set. Various host plants 
for experimental work were maintained in the fenced garden and in the 
outdoor wire gauze cages. A new outdoor wire gauze cage and a potting 
shed, 35 ft. X 20 ft., were added during the year. The growth of sandal 
seedlings WM very slow. About 66 seedlings were transplanted witb 
Gajanus indica as host in large pots, ' 
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Systmalio Entomology. 

The identified insect collection has been increased during the year by 
about BOO species, most of them Indian. Many of them are new to 
science. The majority of the insects reared in the insectary were identi* 
fled at Dehra Dun, 

The following specialists, in addition to those mentioned in last 
year’s report, have given us valuable assistance : Messrs. V. Lallemand ; 
Rudolf Heberdcy ; R. W. Edwards ; L. Chopard ; T. B. Snyder ; Nathan 
Banks ; W. D. Funkhouser ; Louis Fagc ; B. Malaise ; T. V, Eamakrishna 
Ayyat ; D. Mukorji ; Karam Singh ; H. S. Pruthi. 

The Systematic Entomologist continued the study of coleopterous 
larvae and of Cerambycidae producing two papers dealing with these 
subjects. 

The staff have been mainly engaged in the disposal of several 
thousands of insects coUcoted during the extensive Sandal Insect Survey 
in South India. A few taxonomic reports on this material have been 
received from different specialists and are ready for publication. A few 
papers dealing with new species from the collections of this Ihstitate 
have already appeared, .some in Indian Forest Records and others in 
foreign journals, 

Tours.— By the Forest Entomologist to Bangalore in Jxmo; to 
Calcutta and Ranchi (Bihar and Orissa) in Soptomher ; to Ghakrata Hills, 
United Provinces, in October. By the Systematic Entomologist to 
Ranchi, Bihar and Orissa, in February. By 5fr. N. C. Chatterjeo and 
party in Bangalore, North Salem and Vellore Divisions, Madras, and 
Frasorpet, Coorg, throughout the year. By Mr. 0. Dover to Bangalore, 
North Salem and Vellore Divisions, Madras, and Coorg in April 1931. 
By Mr. B. M. Bhatia to Calcutta in September and to Ghakrata Hills, 
United Provinces, in October. By Jb:. S. N. Ohatterjee to Haldwani, 
United Provinces, in April. 

Lectures . — ^Thc course in Forest Zoology for the two Indian Forest 
Service olaases was conducted by Dr. C. F. C. Beeson (seniors) and Mr. C. 
Dover (juniors). 

Museum of Forest Zoology.— Tlas has been extonpively supplemented 
with diagrams and Bpcoimons used for students’ demonstration. Speci- 
mens of a dugong and its skeleton were also added during the year. 

2C9 books b{a)ideB periodicals were added to the Zoological 
Library dining the year. 
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CHAPTER VI. 

CHEMISTRY BRANCH. 

The following programme of work was undertaken during the year 
under report: — 

1. General study of the chemistry and commercial uses of the minor 
forest products — 

(a) Drugs : — 

(i) Indian Arlemisias. 

(ii) Indian JSpIiedra^. 

(iii) Actimiaphna JmJeeri. 

(iv) Adhaioda msica, Nees. 

(b) Oils and Fats : — 

(i) Fat from the seeds of yaicria indica Linn. 

(ii) Fat and oil from the seeds of AclimdapJme hookeri. 

(o) Essential oil : — 

(i) tmh racemosa. 

(ii) Imh roylci. 

(d) Colouring matter: — 

Garcinia moreUa. 

2. Study of the Forest Sofls. 

3. Miscellaneous enq^uiries. 


' IVfiNOB Fokest Pboduots. 

(a) Drugs. 

Indian Arlemisias . — It was reported last year that the Em'ram 
Valley (North-West Frontier Province) Arlemmas were being investi- 
gated with a view to finding additional or replaceable sources of this , 
valuable anthelmintic. Data that has so far been collected on the 
subject is detailed below. There ^are five species of Arlemisias found 
in the Upper Kuiram, namely, A. scoparis, Wallst ; A. tourneforliana, 
Reich ; A. absinthium, L.; A pwravijlora, Roxb. and A. mariiima, Linn. 
Of these A. mariivma is the only one that contains santonin. Its 
characters are as follows : — ^root stock woody, branched, stems upto 



liigli, woody or wiry, erect or aseeudiiig, muoli branolied from base, 
leaves to 21", pinnatisect, with linear sprady segments, baity. 
Mowerbeads numerous with usually 3 rarely 4 flowers, ellipsoid. It 
has a pleasant sweet odour. It grows in Mallikhel, Taida (known as 
the Trans-Kuiram area) and in Dandar Road, Laila Dauda, Nastikot, 
Shinghak, Kharlachi, Burki, Bughdi and Lalmi (known as the Cis- 
Kurram area). 

It was also reported last year that A. imriUma from many of the 
localities named above had been examined and some of the localities 
yielded varities rich in santonin whereas the others were very poor, 
even tliou^ these places are only a few miles apart. There do not 
appear to be any constant characters by which a botanist could difieren- 
tiato the santonin yielding forms of A. imrilirm from those which contain 
little or no santonin. The Trans-Kurram A. maritiim is practically 
useless. Out of about 40 samples collected from this area only 4 have 
yielded any santonin and, even in these, the percentage was low. The 
same is true of Dandar Hoad and Laila Danda in the Cis-Blurram while 
the rest of the localities in this area give A. marUima rich in santonin. 
This led to the search for some typical characters by which the different 
forms of A. maritima could be distinguished. Carefol investigation has 
revealed one prominent character that may help to identify the form of 
A. maritima rich in santonin from those that are poor. And it is the 
colour of the stem. In early stages the stem is in some cases grey, 
while in others deep red. Towards the end of June, however, the red 
stem begins to tmm brown and at maturity stems in all cases turn brown 
when the differentiation of red and brown is lost. The plants that have 
reddish stem, in the early stages, give santonin while those with greyish 
stem, do not. The former has, therefore, been considered as a distinct 
form and has been designated as A, maritma form ntbricauh. Trans* 
Kurram A. maritima, with very rare exceptions, has grey stems in early 
stages whereas the Cis-Kurram has the red stem form with the excep- 
tion of Dandar Boad and Laila Danda which have both the forms. ' 

A. maritima form rubricauh is distinct from the other two varieties 
of A. maritima found in the Upx)er Kurram, namely, A. mariiirm L. 
Var BQc. f. et Th — and A. marilinna L. Var Thomsoniana. The first of 
these differs from the santonin yielding varieties in having no smell at 
all and is very sticky on account of the large amount of resin that it 
secretes while the other, though possessing a strong odour, has a dense 
covering of whitish hair. , > • i 

The time of the year wheh Art^nislas should be collected for the 
extraction of santonin has ako 'beeu studied and it is found that, in the 
case of the Kurram Valley August and September appear to be the best 
months when the flowerheads are fully formed and begih to show signs 
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of opening. The seasonal variation of santonin (in the entire plant, 
excluding thick stems) is given in the table below : — 


1 

Month. 

Santonin content 
(Average of weekly 
coUectionB). 

April 

Per cent. 

0-6 

May 

1-0 

Jane 

1-2 

Joly 

1-0 

Angnat 

l-i 

S^tember 

1-G 

October 

1-0 

November 

0-7 

December 

OO 


Up to about the second week in June the plant consists mainly of leaves 
and after this period the flowcrhcads start making their appearance and 
by September when the flowerheads have fuUy grown the leaves start 
falling ofi. It has been observed that santonin is at first confined, almost 
wholly, to the leaves and as soon as the flowerheads have made their 
appearance it begins to concentrate there in quantity greater than in the 
leaves. This is clearly shown in the following table which gives the re- 
lative proportion of santonin in leaves and flowerheads 


Date 

of 

co]]<'otion. 



Leaves 
per cent, 
santonin. 

Ploworheoda 
per cent, 
santonin. 

12th April . 

• 

• 

« 

ft 


0-40 

Plowcrheads not formed. 

19th April . 

• 

• 

ft 

ft 


0-48 


27th April . 

• 

■ 

• 

ft 

ft 

0-43 


8th May . 

• 

• 

ft 

ft 

ft 

0-85 


18th May . 

• 

• 

ft 

ft 

ft 

0-95 


30th May . 

• 

• 

ft 

ft 

ft 

1-11 


11th Jane . 

• 


ft 


ft 

1-21 


30th Jane . . 

« 

« 

ft 

ft 

ft 

1-05 

Pbwerheads appear. 

9th July . 

• 

ft 

ft 

ft 

ft 

0-49 

1-19 

19th Joly . 

• 

ft 

ft 

• 

ft 

0-30 

1-74 

4th Angost 

• 

ft 

ft 

ft 

m 

0'34 

* 

1«62 

t 
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Before the drug is stored, it is thoroughly dried by spreading in 
the strong son. An interesting observation has been made in this connec- 
tion and it is that A. mafitima loses a portion of its santonin when dried 
in the sun. For these experiments collection wa's made from a single 
plant and the total divided in two halves ; one half of which was dried 
in the sun and the other in shade. The following results were obtained: — 


Sato of coUoction. 

Cried in shade 
per oont. 
Bantonin. 

Cried in the sun 
per cent, 
santonin. 

igth April 1931 

0‘63 

0*67 

27fh April 1931 

0-61 

0-60 

6tli May 1031 ....... 

1'23 

100 

ZSth May 1031 

1*40 

1*10 

30(h May 1031 ...... 

1*00 

1*30 


(Note.— TI io above samples oontatnod aboat 15 per cent, of moisture but for (ho 
sake of eomparison are expressed in terms of Zero moisture.) 


The effect on the santonin content of A. mariiima, on long storage, 
has also been observed and it is that the santonin content is not appre- 
ciably affected, provided it has been kept in a cool dry place. The 
following analyses show this : — 


Area of collection. 

Cato of coltcotion. 

Cato of analysis. 

Santonin 

content. 

Nastikot . , 

19 th September 1937 

October 1927 , . 

per cent. 

115 

Co. . « 

Co. 

28lh January 1031 . 

1-04 

KhailEtobi . • 

Co. 

October 1027 

1-04 

Do* • • * 

Co. . . 

September 1930 

0*84 

Burld .... 

18th Ootohor 1030 . 

4tb Srnreh 1931 . 

]'68 

Do* * • • • 

Do. 

2l8t August 1931 . 

1-47 


Attempts have also been made to grow Artennsia in localities with 
environments altogether different from those available in the Kurram 
Valley. I'or this purpose, a crop was raised in this Institute and another 
in the Boynl Botanic Garden, Sibpur, from the seeds obtained from 
Kurram. Up to about the middle of July the plants grown in Uehra 
Dun flourished very well but with the rngnsoon they began to show 
unhealthy si^s^ due to waterlogging, and many of the plants subae- 
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quontly died. A sample collected on tlie 13th of August gave 0'75 
per cent, santonin. The Sibpur crop did not do well at all and died 
before any sample could be collected for analysis. 

The above results arc summarised below ; — 

1. There arc several species of Artemisia found in the Toirram 

Agency, of which only A. maritima, Linn, form rubricauh 
is useful. This is met with in areas Nastikot, Shinghalc, 
Kharlachi, Burki, Bughdi, Lalmi, Kachkina, Keraldicla. 
In these localities this form of A. maritima grows without 
appreciable admixture of non-santonin yielding varieties 
and forms. 

2. The maximum amount of santonin in leaves is obtained when 

rudiments of flowerheads have made their appearance on 
the plants and a j)eriod immediately preceding it namely 
from about the end of May to about the end of June. 

3. Highest percentage of santonin is found in immature flower- 

heads. 

4. The best period for collection of crops is from about the 10th 

of August to about the 10th of September. The collection 
of the crop should be completed at least 20 days before the 
flowerheads show first sign of opening. 

5. Sun drying appears to lower the santonin content. 

6. Long storage does not seem to lower the santonin content. 

The botanical description of Arlemisias described above is by Mr. 

11. L. Badhwar, an ex-ofiicer of the Botanical Survey of India. 

Indian Ephedras. — ^It has hitherto been the belief that Ephedras 
of high ephedriue content axe found only at high altitudes (5,000 ft. 
and over) and in dry localities. To test this, some of the seeds of E. 
dnica obtained from China were grown in this Institute by the Forest 
Botanist. In spite of the heavy rains the plants ai>pear to have done 
very well and gave the following ammmt of alkaloids : — 


Bate of collection. 

1 

hloistnie in 
the ait-dried 
sample. 

Total 

allsaloids. 

Total alkaloids in^ 
the samples grown in 
China.* 

15lh Scplcmfaor 1931 

17th Novorahor 1031 

per cent. 

8-5 

8-5 

a 

per cent. 
0-76» 

049 

1-12 

Not joooided. The 

highest alltaloidal con- 
tent is reached hy early 
October after whioh 

1 there is a rapid fall. 


* The lower alhaloidal content inay he duo to the heavy rains in August aud Soptcni« 
bor 1931. 


* ITeng and Read, Chinese Journal of Physiology, 1928, Vol. U, p. 87. 
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ActinoiapJininc . — Eofercncc was made last year to an alkaloid tliat 
had been isolated from the leaves of ActinodapJinc hoolceri. Further 
examination has shown that the bark also possesses an alkaloid which is 
dificreut from, that found in the leaves. The alkaloid in the leaves is 
present in a very small amount and hence it has not been possible to 
isolate it in pure condition and in suiBcient quantity for purposes of 
identihcaidon. The bark, however, has given about 0-7 per cent, of an 
alkaloid. 

Actinodaphie Jiookeri. — Vern. ptsi (Bomb) — ^belongs to a genus 
of trees or bushes (N. 0. Laurinem) comprising of about 60 species of 
which 9 or 10 arc Indian, inhabiting the warm, moist forest of the lower 
hills. It is found common in eastern and western Ghats of S. India, 
in Xanara and particularly in Hahableshwar. Allied to Aclinodapkno 
arc the Litsea species, the best known of which is Litsca sdbifera, Vern. 
7natda lakri (Hind). It is one of the most popular Indian drugs being 
used in diarrhoea, dysentry and also as a nervine tonic. 

From the bark of Litsca sebifera an allcaloid has been isolated which 
in its charactcristiGs appears to agree with lamotctamnc, uu alkaloid 
isolated by N. Greshoff (Bet. 1890, 23, 3637) from some species of Litsat 
in Java and several other plants of the N. 0. Laurincaj. A base wliieh 
seems to be identical •with Inuroletanine is also found in the varieties 
of TciranHira, Noiophoebe, Aperuki, Aclmodaphie and lUcgra puhJira, 
From the physical and chemical data hitherto obtained aciiuodaphninc 
appears to bo difEcrent from laurotofeiniiio. This is shown in the table 
given below : — 



itctinodapliiiino. 

Lnuiototanlno. 

Bata-" 



UTotmala ...... 

H„M0. 

0„ NO, 

• » • » 9 • 

210''0. 

larc. 

Watorof ci^etaUisatioa . 

mu 

oae. 

falj,^. intiFcehol .... 

+32-77'’ 

+08-S‘’ 

Bene, hDiroehlmidc — 



at.pt . 

280'’-8J* 0. 


^ Water o£ ciyBlftllisatJott » ' • » 

' mu 

six. 

inpt. of aniijrAroiia « . • • 

28o*.Bl'' C,' 

tlecomi)^ at 230® 0. 

[eQ a®, iu wtor . . • . 

+SVKY 
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— 

Actinodaphaino. 

Laurototanino. 

Base, Sulphate — 



■ • • « • • ! 

248“-260" C. 
with, dccomp. 

• • • « 

Water of otystallisntion . 

threo 

five. 

Base, picrate— 




220 *- 222 '> 0 . 

•with dccomp. 

148' C. 

with dccomp. 

Water of ci^stallisation . 

one 

ono and a half. 

Base aeelylcAcd — 



m«p{ia •••*•• 

220®.30“C. 

164' 0. 

Colour reactions — 



In cono: Hg SO 4 .... 

Plnlc changing to 
pnipio. 

Blno chan^ng to 
violet. 

In cone: H,SOi+KjOft 0; . 

Deep blue 1 

, Green. 


The analytical data, molecular weight, equivalent weight, etc., all tend 
to indicate for the alkaloid the formula C^g NO 4 and a molecular 
weight 313. Preliminary examination shows it to contain a hydroxyl 
group, a methoxyl group and a nitrogen methyl group. Possibilities 
of a second hydroxyl and methoxyl group have also been explored but 
•with negative resulte. The alkaloid gives no oxime or a hydrazone and, 
therefore, the absence of an aldehydic or carbonyl group is strongly 
suspected. Prom these it appears •that the alkaloid from Aclinodapline 
hooJeeri is quite different from lam'otetanine which contains three methoxyl 
and one hydroxyl group. 

AdJiatoda vasica . — ^Further work on this subject has confirmed omr 
previous conclusions that vasicine has the formula Gjj NjO ; that 
on fusion the alkaloid gives anthranilic acid and that on oxidation with 
KJInOj it gives 4-oxy quinazoline. On oxidation •with hydrogen peroxide, 
however, two products are formed one On Hjg NgO m.p. 168° and 
the other Hjg Ng Og m.p. 213°. Vasicine is a mono acid base, 
insoluble in cold alkali but soluble in hot, forming alkali salts. On 
acidification of its alkaline solution with carbonic acid and extraction 
with chloroform, a substance differing markedly from vasicine is obtained. 
It has already been shown that vasicine is not a propyl or an isopropyl 
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quinazoliue and, therefore, the only other alternative formula} are the 
following : — 



B is improbable since its chloro derivative can be easily obtained \vith 
POGlj and PClg. A, on the other hand, gets further support from the 
oxidation product formed with hydrogen peroxide. Investigation of 
these may throw fnrthei' light on the constitution of vasicine. 

Other drugs studied during the period under review arc : — 

(ffl) FervUa nartJtex. 

(b) Gentiana kurrao. 

(c) Sencaio clirysantJicmoides. 


(b) Oils and Fals, 

'Valeria Reference was made last year to the fat from the 

kernels of F. indim. This work has now been completed and the sum- 
mary of the results is given below : — 

V. itidica, Linn (N, 0. Dipterocarpeco. Vern. safed damar), is a largo 
handsome tree forming evergreen forests at the foot of the western 
Ghats from Kauara to Travancore. The fruit or the seed is ovoid 2"- 
21" long with a hard wliito kernel which on pressing or boiling is reported 
to yield 60 per cent, of a pale yellow fat laiown ns “ jnney tellow”. The 
chemical composition of “ piiiey tallow ” has been reported by G. Dal 
Sie (Gasz. Ghim. Ital. 1896, p, 107) to consist of glycerides of palmitic 
(76 per cent.) and oleic acid (26 per cent.). The results of our experi- 
ments, on the other hand, show that the fat consists mainly of the gly- 
cerides of stearic and oleic acids and these results arc in conformity 
with those obtained by Miss Jones (Ohemistry and Industry 1931, Vol, 60, 
p. 498 T),* 

The seeds yield 20-22 per cent, of a pale yellow oil when extracted at 
an elevated temperature (60® 0) imdct a hydraulic press, but the colour 
rapidly gets bleached on exposure to the sun and air. This oxidation 
is quite marked, so much so that in some of the samples that had been 
allowed to stand in air for some weelcs, tho iodine value fell from 40 " 
to under 20. The pliysicaLchatactorisijcs of tho fai have already been 

* This paper appetiwsd when onr work IjRd- been cousnleiod. ConsoaaonUy lia 
publioAtion lias been wilbhold. i • » j » 
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reported upon (Forest Eesearch in India, 1930-31) but the chemical 
constants of the mixed fatty acids are as follows : — 


per cent. 


Alcnn molecular iraight ........ 286 

Iodine value 38*0 

Saturated acids 53 

Unsaturated acids 47 


The individual separation of the adds was conducted, in the usual 
manner, by fractionation of thdr methyl esters and the data for the 
free acids, isolated from the esters, indicate the presence of palmitic 
(6 per cent.), stearic (45 per cent.), axachidic (2 per cent.) and oleic (47 
per cent.) acids. But attempts to isolate and identify palmitic and 
arachidic acids have not been successful. The unsaponifiable matter 
has given a sitosterol m,p. 133-134° C. 

This work on V. indica lead us to suggest that the fat may form an 
admirable true vegetable tallow. Among the ingredients of the size 
paste, used in yarn weaving, animal tallow is the most important of 
the softening substances by virtue of its emollient properties. With 
the expansion of the cotton weaving industry in India, the demand 
for tallow is bound to increase since this is the only right type of sizing 
material that can be suitably employed and no reliable substitute has 
yet been discovered. A true vegetable substitute with all the essential 
properties will certainly attract the attention of the cloth mills and may 
develop into a rival industry to animal tallow. Comparison of the 
phyacal and chemical properties of piney tallow with animal tallow shows 
how closely related these are : — 


— 

Beef 

tallow 

(Anstralian). 

Mutton 

tollow 

(Anstralian), 

Piney 

tallow 

(Lidian). 

Melting point .... 

43-44' C. 

46' C. 

40' C. 

Iodine volno ..... 

35-8 

42*5 

40 

Solid acids (palmatio and atcaxic) . 

56*5 per eent. 

64-2 per cent. 

53 per cent. 

Liqnid acids (Ol^c and Linoleio) 

44-6 per cent. 

45*8 per cent. 

47 per cent. 


In other respects as well, F. indica fat stands good comparison with 
either synthetic vegetable tallows or animal tallow and, therefore, 
in the opinion of certain experts is admirably suited for yarn sizing. 

The seeds of F. indica ace notexportedinany large quantiiy and 
only small amounts are collected for local consiunption. The figures 
that have been obtained through the courtesy of the Forest Utilization 
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Officer, Madins, show thai in 1929-30 atoui 3B0 tons wore expoitod and 
about 30 tons worn collected for local consumption. If piuey tallow 
is to find an application in live manner suggested above it is evident 
that mucli larger quantities of it will have to be collected. It has not 
been po.'^sible to get figures showing the total quantity of seeds that 
may be available in any one year but. it is presumed that this figure 
cannot be large enough to sxipply the total quantity of vegetable tallow 
that would be needed iu replace animal tallow. Ueed for exploring other 
sources of fats of the type of pincy tallow is, therefore, obvious. Two 
other such fats that could he utilised for sizing purposes arc Uic kohim 
butter {Garcinin indicn) and the Chinese vegetable tallow {Sapiwn 
sebij&t'um) both of which arc the minor forest products of India and 
po.sse.ss very noarlj’’ the same properlie.s as the pincy tallow. The cost 
of e.xtraclion of these fats cannot bo very high and, therefore, it appears 
po.sstble to place on the market vegetable tallow’s at competitive prices. 

/Ictinodaphnc JiooJuri. — ^I^Tiile the seeds were being examined for 
their alkaloidal rontent it was noticed thatlhcpc contained considerable 
amounts of a orystnlhnc fat. It was, therefore, extracted by prcasitig 
under n hydraulic press, keeping the temperature at OO'C, and n study 
of its chemical and physical constants was made. Preliminary results, 
BO for obtained, show i1. to bo almost piite trilanriu (about 91 per cent.). 
The presence of a single triglyceride in a seed is not common and, there- 
fore, the study of this oil is interesting from am academic point of view. 
At the same time it is of econojuio interest in that it may become an 
indigenous source of lauric acid. The seeds give 65 per cent, of the 
kernels which yield 75 per cent, of the fat by solvent extraction. Tlie 
following are the general charaoteristios of the fat : — 


Mnltlng point 44Mr.''C. 

KrfrftcHve Indi'x at 30' 0 l‘J>l{IO 

Baponilicatioti value SBS’d 

Iodine volno 10.»| 

Acid value 3.59 


Stixed fatty acids have the following chemical constants : 


Minn inoleeulor ^.clglit 2(e 

' Iodine tfl-Iue 3.jfi 

S.-vtointed Acid'' flio', 

"UnBatoraU'd Add-^ ......... (5P> 

McHIdb jiofjit -in'* Cl 


Apart from the fat described above, tho bus): on tbo kernels, on 
extraction with petroleum Other, gave 25 per cent, of a liquid oil which 
on Btanding and cooling deposiled ftpprcoiable amounts of a cijafolline 
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fat, wliicli presumably is trilaurin. The liquid oil on filtration and removal 
of solid trilaurin gave the following constants : — 


Colour reddish brown. 

Specific Gravity at 20® 0-9163 

Scfractivo Indov at 2fi° . 1*4650 

Saponification value . 199-6 

Iodine value .......... 65 


It appears that the kernels contain the fat and the husk the liquid 
oil. The presence of olein in the kernel fat and trilaurin in the husk 
oil is most probably due to the unavoidable contamination of the kernels 
by the husks and vice versd. Further work on the composition of the fat 
and the oil and the nature of their various components is in progress. 


(c) Essential oil. 

Inula spp. — In India some 20 species of Inula occur and many 
of them are extremely abundant plants, for example, I. cappa DC., 
a shrub met uith on temperate Himalayas from Humaon to Bhutan at 
4,000 — 6,000 ft. Inula racemosa and J. royhi are found in KashmiV 
and have, hitherto, been used mainly for adulteration of kul {Saussurea 
lappa). Of these 7. racemosa is better knoivn because of its stronger 
aromatic odom*. The dried roots have a weak odour, resembling orris 
and camphor. I. racemosa and 7. roylei arc not included in the British 
Pharmacopoeia. Extra Pharmacopoeia, however, mentions inula or 
elecampane, the rhizomes and roots of 7. Iielenium (Fam. Compositse), 
a large perennial herb indigenous to Central Europe and Asia. The 
rhizomes and branching roots when extracted give 35-45 per cent, of 
inulin and 1-2 per cent, of alantol, a crystalline or somewhat oily sub- 
stance consisting chiefly of alantolactone which is commercially known 
as “ helenin ” or “ alantcamphor ” or “ oil of elecampane”. 

Examination of 7. racemosa and 7. roylei have given the following 
results ; — 


Species. 

Alontolactonp. 

Alantol. 

Inulin. 

- 

per cent. 

per cent. 

per cent. 

I. rafemow 

Tt-o 

1-0 

10-0 

I. roylei 

* 2*6 

2*3 

10-10 

1. hdenium *. . . . ‘ . 

• 1-6 ‘ 1 

1)6 

36—46 
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triiesc Jesuits Indicate that 1. mcemosd is superior to Z. Itehnium of 
commerce in its essential oil content. 


(rl) Cohurxwj maitcr. 

Unrahiia 7norelk.~‘T]th is in continnntion of the work first invesli- 
gated by the late Mr. M. G. Itan of the Ciicinical Biaiieh, rcfeienei* 
to which was made in tlio annual report for Ihe year 1924.-25. Morellin 
is an orange, crystalline, colouring matter obtained from the husk of 
Gmdnia mordh seeds. Analyses and many of its derivatives tend to 
indicate for morellin the formula C^j IJj^ Og. It. appeals to contain a 
hydi o.xyl group and a ketonio group but no metboxyl and the tliird 
oxygen atom in the molecnle appeal's to he of etheric constitution, 
prohahly a y pyrono. On fusion with alkali it, gives iso-viilei ianic. aciil 
ami a phenolio suhslance (ni.p. SIS'" and formula 0^ ITg 0^) whkh 
njijii'aia to eerie!,])(nv{ (o 1 methyl 2; 5 dioxy— 3 benKoie, acid, Jiinc 
<bu:t <li«l illation, on the other hand, gives no n.sj)lilh!iqninonc but only 
a .sMiall quantity of an oil together with a volatile hydroeaihon. 
Eeduetion with red phosphorus and hydroiodic acid gave no naphthalene 
derivative. Morellin appears to contain a system of two conjugated 
donhlfi linkages .since two molecules of bTomiiic are absorbed by it. Tim 
experimental evideiiee eollceted, bitheilo, ajqieiU' to soggc.st for morellin 
the eon.«titntion — 



CH = CH — CH' 




\ 


CH, 


The results given above indicate that morellin is distinctly different 
from maiigostiii (the colouring matter of Gmitimn inongosUm) which 
3in.s been .«.|iown to he a Inpachol derivative. The constitutional formula 
suggested for morellin is tentative and further work is neeeponry to 
finhstantiatc the above views. 

PoncsT Soj;.*?. 

JJdmi Dun Hoih . — Work is in progrc.s 3 on tho .study of the changes 
in (lie, properties of soil as it passed from ctiltivoted agricultural land 
to forestland. Tiie agricultural land of 1927 is now covered with a young 
forest and has tiecn divided into iow ureas, namely, tho ddr (Pj’uuk 
hngifolw), the nhishnm {Dalbcrgia smon), tho, leak {Tectom grandin) 
and the sal (Shorca rdbusta) aien. 


V 
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The fii'sfc set of results were obtained in 1927. The second set of 
experiments are being conducted now and from the results hitherto 
collected it is not possible, at the present stage, to draw any reasonable 
conclusions. 

Apart from the above, a large number of analyses have been made 
for the Silviculturist, IForcst Eescarch Institute, as well as for officers 
from other provinces in India. 

IMiscellaneous Esiquiries. 

Calorific values. — ^Reference was made last year to the progress of tliis 
work winch has now been completed. During the last two years the 
calorific values of over 150 Indian woods (separately both for heaitvmod 
and sapwood) have been determined and the main conclusions drawn 
are («) that the average c.alorific value of Indian woods is 5,016 Cals, 
when roprcFcnted on “ zero-moisture ” .and aahless basis .and (h) that for 
academic purposes it is advisable to determine heat values of lienrt- 
wood and sapwood separately, because in many cases these have been 
found to difier to an appreciable extent, the higliest variation being 
550 Cals, in the case of Slerculia urens. 

Composition for reconditioning abrased spike holes. — ^Further tests with 
“ Fridora ” the composition for reconditioning spike holas, have been 
caixicd out by the Norlh-Wcst<'ru Railway at Lahore on lines which 
carried an average volume of traffic (about 20 trains daily). 569 spike 
holes were tic.atod between .Hdy 10th and 28th, 1931 and on the first ins- 
pection on 3 1st July, 30 spikes (that is 5-2 per cent.) were found loose, 
but on the second inspection made on 27th .January 1932 no fmther 
loosening was observed nor was any v.ariation in the gauge noticed 
during the same period. The total cost per hundred spike holes treated 
worked out at Rs, 6-28 or one anna per spike hole. 

The process of mamifacturing " Fiddera ” is given in the Indian 
Patent 18333 and a detailed account of the composition in the Teclmical 
Paper No. 282, published by the Railway Board, Delhi. 

A large number of analy.'ses of various substances were undertaken 
on behalf of the Officers of the Institute and Forest Officers. Particular 
mention may be made of the following : — 

Bamboos, Casein Cements, Glues, Paints, llosha grass oil, Tannms, 
Katlua, etc. 
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CHAPTEE VII. 

PUBLICATIONS OF 1981-3S. 


Serial 

Ko. 

Title of Fublications, 

Author. 

Date of 
issue. 


PonisT Rr.ooBBS. 




Isstlti. 



1 

Jjninatero Stapes o£ Indian Colcoptcra 
(8) — (CoHimbyoidao— contd.). 

iT. C. M. Gardner . 

dune 1031. 

2 

Standard, Commercial and Hcnrlwood 
Volume Table*) (Factory Woikinp) ' 
for Klinir (Acacia calccItH) in Kortk 
Lidia. 

If. G. Cliampion and ! 
Ishwar Dass 

hlnhcudru. 

October 

1031. 

3 

Immature Slagea of Indian Colcoptcra (0) 

J, C. M. Gardener . 

Do. 

4 

Investigation on the Seed and Seedlings 
of Shorea robucla. 

H. G. diompion and 
B. D. Pant. 

Do. 

6 

The Use of Stamps (Boot and Shoot 
Cuttings) in Artiilcial Begoneration. 

J)0« r a 

February 

1032. 

0 

! 

Notes on Pinva Jongi/oUa . — ^Tho Planta- 
tions in Ucliia Dan and Central Pro- 
vinces and AliscoIIancous Seed Studios. 

Do. . 

January 

1932. 

7 

New Indian Curculionidao . . . 

Sir Guj' Marshall , 

Do. 

8 

The Life-History and Control of Ccfo»- 
tema acabralor. 

0. F. C. Beeson 

Do. 

0 

New Species of Exoccntnis Mulsant from 
India. 

W. S, Eisher . 

February 

1032. 

10 

Volume Tables and Diameter Growth 
Curve for Soma) (Pombax tnahbari- 
rum). 

Ish'n’ar Dos Mn- 
hendru. 

March 1932. 


J» Press, 



11 

Immature Stages of Indian Colcoptcra 
(10) (Anthribidao), 

J. 0. M. Gardner . 

(April 1032.) 

i 

12 

Treatment of Babul (dcaeia ara6(ca) 
in Berar, 

S. A. Vahid . > 

(May 1032.) 

J.7 

Entomological Investigations on tlio 
Splko Dlscaso of Sandal (StmfaUm 
album ) — Part I. — An Intioduetory j 
Survey of tho Problem. 

• " - '1 

< 

C. Porpr . ^ 



o 
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Serial 

JTo, 

Title of Publication. 

Author. 

Dato of 
Issue. 

14 

Twinintiiro Stages of Indian Colcoptera 
(11) Plotyponidne. 

J. C. M. Gardner. 


15 

The Sutlej Deodar— Its Ecology and 
Timber Production. 

B. M. Gorric. 



PonEST Bulletins. 




Issued. 



16 

A List of Trade Kamcs of Indian Timbcra 
(Boprint). 

• • • • 

D 0 0 0 mber 
1031. 

17 

The Herbarium of the Forest Bcscarcb 
Institute. 

B. K. Parker . 

0 0 1 0 b er 
1031. 

18 

Summary of results of Treated Experi- 
mental Sleepers laid in tbo rarions 1 
Bailrray Systems of India. 

F. J. Popbam 

Hove mber 
1031. 

19 

Preservation of Indian Timbers. — The 
Open Tank Process. 

F. J. Popbam 

Novo mber 
1931. 

20 

List of Plants collected in West Nopal . 

• • » » 

January 

1032. 


In Press. 



21 

Identification of Important Indian 
Sleeper Woods. 

K. A. Cbowdbury. 


22 

TIio Problem of tbo Pure Teak Planta- 
tion. 

H. G. Champion. 


23 I 

The ColoriGo Values of some Indian 
Woods. 

S. Krishna and S. 
Bamosuami. 



Other Pubucatiors. 




Issued. 



24 

Progress Boport of Forest Bcscarcb Work 
in India for tbe year 1029-30. 

• • • • 

1 

May 1031. 


In Pre.is. 



23 

Progress Bcport of the Imperial Forest 
College, Debra Dun, for tbo yeor 
1030-31. 

• • • • 

(April 1032.) 

26 

Progress Boport of Forest Bcscarcb 
Work in India, for tbo year 1030-31. 

« • • • 

(Juno 1032.) 
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CONTEIBOTED TO PeBIOMOAIE. 

Pintar. — ^An attempt to utiliso Finns longtfoUa tar as a road autfacing material. By 
B. S. Varma, P, D. Ardagh and S. Krislina, ‘ Indian Porester ’ Vol. LVII, July 1031, 
page 313. 

Some methods of Testing the Comparative Durahiliiy of Indian Timbers in relation 
to Termite attack, hy C. Dover, * Indian Porestor ’ Vol. LTO, July 1031, pages 341- 
361. 

Sandal wood and its Indian substitute, by K. A. Chowdhmy, ' Indian Porester’ VoL 
1<VII, September 1031, pages 431-433. 

Loss of ineroment in Teak Defoliation, by 0. P. C. Beeson, ‘ Indian Porcster ' Vol. 
LVn, PTovomber 1931, pages 642-646. 

Indian Ephedras, their Chomistty and Pharmacology, by Lt. Col. B. IT. Chopra (Cal- 
ontta) ; S. i^shna (Dohra Dnn) and T. P. Ghoso (De^a Dun], Journal of the Indian 
Medical Bescaroh, Vol. XTX, No. 1, 1931, page 177. 

The early stages of two species of BbipiooridBO (Sandalidae) from India, by J. C. M- 
Gardner, Transactions Putomologioal Society, London, Vol, LXXIX, No. iii, 1931, 
pages 427-430. 

The Oil from the Seeds of Ptdranjim roxlwffhii Wall. By S. llrishna and S. V. 
Funtambekar. Jouraal of the Indian Ghemioal Society, Vol. VIII, page 301. 

Fridera . — A composition for reconditioning abiased spike holes in railway sleepers. 
By S. Krishna and T. P. Ghoso (Technical Paper No. 282, Bailway Board, Delhi). 

Indian Patent 18333 of 1931. 

The Seeds of Valeria iniiea, Linn, os a sonree of Vegetable Tallow, By 8. V. Pnn- 
tambekar and 8. Krishna, ‘ Indian Porestcr * Vol. LVUI, January 1932, page 69. 

The Duration of Life of some Lidian Mammals, by C. Dover, * Indian Porester' 
Vol, LVIII, Pebniary 1932, poges 81-90. 

Note on “ The Leaf curl of cotton in Garden Zinnias in North India”, by B. N. Ma» 
thnr, to be published in the Indian Journal of Agricultural Soienoe. 
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APPENDIX I. 

Statement shoioing Officers in charge of Branches anH Secliom 
during the year J931~32. 


Srsnch. 

OBlcci In Charge. 

Section. 

Ofllccr in Ciiargc. 

Prom 

To 

SU^icnltnio 

Mi. M. V. Bauile, 
OOr. Sllvtcnltii- 
rlst 

• • •• 

.... 

J-4-1031 

8-11-1031 


Mr. Q. G Cliamplon, 
SihieuUntH. 

• • • a 

.... 

0-11-1031 

31-3-1032 

Botany . 

Mr R. S' Paihcr, 
rorcst Botanist. 

a • 0 • 

.... 

1-1-1031 

31-3-1032 



Mycology 

Br. K. B. Bagchcc 

1-4-1011 

31-3-1032 



Otcology . 

Jir. 0. E. Parkin- 
ton, Rnmin 

rorc't Sets Ice. 

1-1-1031 

6-6-1031 

Bconomy . 

Capt H. Trotter, 
rorcst Economist. 

.... 

.... 

1-4-1031 

31-3-1032 



Minor Pertst 
Prodneta. 

Mr.r.li.Aidaph 

1-1-1031 

31-3-1032 



Timber Testing 

Mr. li. K. Seaman 

1.4-1D31 

31-3-1032 



■pTood Prfsenn- 
tion. 

Mr. r. J. Pophnm 

1-4-1031 

22-3-1032 



Mr. S. Xnmesnm 

S3-S-10S3 

31-3.1032 



Seasoning 

Br. S. K. Kapnr . 

1-4-1031 

23-8-1031 




(Capt. IT. Trotter) 

24-8-1031 

31-1-1032 




Br. S. K. Kapur > 

1-2-1032 

31-3-1032 



■Wood Terhno- 
lopy. 

Mr. K. A. ChosT- 
dhury. 

1-4-1031 

17-5-1031 




(Capt. IT. Trotter) 

18-6-1031 

23-6-1031 




Mr. K. A. Clion- 
dliury. 

28-5-1031 

31-3-1032 

Xntomology . 

Sr. C. r. C. Beeson 
■Forest Entomo- 
logist. 


.... 

1-4-1031 

20-11-1031 


(Mr. R.S. Parker) . 

* • « V 

*••• 

27-11-1031 

I4-2-10S2 


Mr.T. C. M. Gardner, 
OffB. Forest Ento- 
mologist. 



15-2-1032 

31-3-1932 



Sjsicmaiic En- 
toraolog}'. 

3rr. J.aTtl. Gara- 
ner. 

1-4-ID31 

10-0-1031 




(Mr. B. S. Beans) 

11-6-1031 

16-6-1931 




Br. C. P. C. Beeson 

10-6-1031 

30-0-1031 




Mr. 0. Boser, In 
charge current 
dntleo. 

1-7-1031 

14-2-1032 




Mr. ,r.OAI. Gardner 

15-2-1032 

31-3-1032 

Blochcmtet . 

Dr. S. Krishna 

.... 

.... 

1-4-1031 

31-3-1032 
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APPENDIX II. 


Annuai^ Poem No. 24. 

Eokest ItesEAitoir Tnstitdte. 


Summary of Revenue and Expenditure of tJic different Branches during 

1931-32. 


Biidgot XCcadi. 

Olnictlan 

and 

Chcuilstry 

Branch. 

Silrlcu]. 

tore 

Branch. 

Dot my 
Urniich. 

Bnto- 

mology 

Branch. 

Bco- 

nomlr 

Uranuh. 

TOIA5. 

1 

2 

3 

MM 

5 


7 

Er-vrsBi:. 

Rs 

Its. 

Its. 



Us. 

V. — ^Mlsrrllaiicaue — 

(b) Other sonrcce 

5,007 

371 

210 



8,101 

(d) Sale ef tlmlipr ntid tiirnl- 
hin> from ScaionInR and 
Wood ■Work«Iiop Dopot 

« • 

•• 

*• 



1,803 

VI. — Dnlttet noluuds — 







KoQ-^otod 

« < 

• • 

a. 




t Total Bovqime 

5,007 

.171 

21(1 

6B 

3,812 

0,404 

KSPl hUlTWItP. 





i 


A t■'o^l^or^ »»(>•, Walntomiu o 
and EpRoncraliou — 

0.~l/t\p atocK, titorcs, loola 
dnd plant — 







C. 1. — PiirtlhiHO of btonn, tools 
and plant. 

247 

1,010 

ivi 

! 

681 

3,117 

6,740 

C. S. — Coininiinlcatlons and 

Uultdlupi, Kow AVorlc — 

(a) Eoada and hrldgos 

.. 


• 


.. 

.a 

(b) Hiitldlni;!. 

-* 

• • 

a* 

.■ 


■■ 

(c) Other AVorloi 

.. 



• A 

.. 

•• 

0. 3. — C'mnnnmlcntlaiis and 1 

Biilldliips, Ill-pairs and Kalil- 
toiinnio — 

(n) Hoads and Hrldgos . 


! 

! 





(6) Ilnlldlngs 

.. 



« a 



(c) Other rhargps . . 

0. 4.— Mlscellnnoous— 

1,281 


•- 

t • 

•• 

1,281 

(1) Tempomry IJslahllsh- 
incnii on dally labniir. 

8,105 

2,315 

1,107 

3,833 

60,280 

74,700 

(2) I’urrhnsB of TlmlK-r for 
srasonliii; and prohcrvlim 
(Incliidini; frchlhl mid 
caittiig iliarBi-a). 

• • 

• ■ 

* * 

• • 

'•12,237 

12,237 

1 (3) I’lirthnfio of ooal* raw 
nmtcrinls, Oiomicals mid 
, apparat us. 

l,SSt 

12 


357 

. 18,101 

20,307 

(4) tUhci charyca . ‘ . 

1,72,1 

3,022 

1,401 

1,812 

20,223 

34,274 

Total A. — Coi)4or\anoy, Mnld- 
tonsttconnd Rogenorhllon^ 

- . 18,100 

7,550 

■M 

0,073 

4,10.000 

1,48,707 
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AITEKDIX 111. 

Li'^i of Publications bij the Foiesi llcHcarch InsliLuie, Dehra Dun. 
I.— BULLETINS (OLD SERIES). 


I’law. 

(o}.clU8iv. 
uf p.^cLin , 
postogo, 
plo.), 

lit. A. P. 


1. Note on llip Bci'-Holo Roror of Tovik in l}iirjn!i, by J'. P. Kirbblii", 

(Oiil of prhit) . . . • .... 

■2. Nolo on tlio Qiiotta lioiorf./’oWAi wBrtin). by IhoMmonuthot . 0 8 0 

3. Noloon the Olulgorn (J’uuti ittrunitnuu) Bark Boring BcclltNof Zi)ol>, 

UaUiehisl.'Hi. by t!iP iMino iiutliof . . . . . .080 

4. Fietii chfltcn : it*) iintui.'il giouth .iml nrlifioini i>topn<'n(ioii, vitb n 

dowription of tUo nu-tlio I of tapjitn*' tUe trio and i>l tiu> pitp.uinlou 

of Its ruliimr for ifio nnrliot. i>.i i'. M Coventry . . . .0120 

5. Notc-i on n Visit to sonto Utiropom Schools of roicnii, 1'^ K. 1’. Slcli- 

Inng, {OiU (if piii't) ........ ., 

0. Mniiioiandum on SlooluiiiicttlTosts <if ‘obtu [ndinu Tinibcif, by \V. 11. 

livcrctt . .020 

7. Note on the Ohilgo/i r<iti'slii of Zlioh and tho Tnl.ht'i.Suliinan, by 

1). P. {H"l)bini;. (0 't of jirii ') 

8. Note tin the l.ife lli'.lory of llophi^iumhiir *pinic'»/it'i (Tiio fsiiu'h- 

bhum Bil Bntit), liy Iheifiraonutlior . . . . . ,000 

0. Note on the Inttn(<ni.i* of rotes" • on the .Sfotago and R'’ 'idaiitin of llit 

U'.itoi->Sinip1j, b> iS. Ciitllcj.Wilmot {OiU of pni'l) ... .. 

10, Nuto on the ilul.i I'l'i'Tici' liorei ol itdiichi'tnn. {IM rtic nttrf »), by 

U. J*. .Stciiluni' • ■ .070 

11, On Some .\s-nav S.il (.SVioiio mtufil't) Itj'tct IVsis Ijy ll.p aaino 

nutliol . . . . 1 lU 0 


II.— LEAFLETS- {.!» 0-tlof vr'u.t.) 

1. Tho Snl Uark-ltorer {Sjthvti^rffpc'- riieolilmM' , .‘^lob.), by Jl. P. 

iStelibiiig ........... 

2. Tho Teik DefoUotoi {ih/'Mru pium, front.), b> tin - 1 t»nn untliOr 

3. TJitiTeil. 1/1 if Ski'loUmi er (Pymi'ti'i ti>airLaiiili\ Wll..), b} ilie -.lUno 

iinihor . 

4. Tho l/niger Deudii llnl>-Il<in>i {K’olplhs mnjir, btvb.), iij" thn buno 

author * . , . . _ . 

5. Tho Bine l'ino“ Pcil.t gr.iplins ” B.irk-Uorci (Poly/rnpAus wiRjor, t>tcb.), 

by tho snnio autiior 


ili.~PAmPKLETS. 

1. Noto on Utitis.ifion of Khiir b'nipits itt Bastun Jlt'Ugil and Amjiui, 

by Pni.in Suigh, {O'ltof pihil) 

2. Tho Att icit on the IJ iik.Boiiui' Uootlo in (Uo Coiufeiuui. Pore ti> in the 

Sunil BitchmentAii’^ by JJ. P. iStobbing. {Onl oj priiU) 

J, A Globally of i'oiest Technk'il Toiuta foi Use in Indian I’oto-to, 
by A. M. P. C.iceiii. (Out of print} . . . . , - 

1 . Nolo on Lno and l.:iet'nHiinnon, by J>. }{..Avnsia. [Out of j>nnl) 

Notea outSnl m Borigal, by L. Melijtiie. (Outofprin*) . ^ > 

(i. Noto on Forest Itfspriatidn hi jbiijnn in tlio'lmpri sts of .in Knil.iii* 

gored Wotoi-.Snpply, by ‘A. JJoilgii • . . 10 0 

7 . Koto on Andaman .Uaiblt .Wood oi Zobri’Wood (Dio^pi/ifvt KvkU, 
lliorn.), by U. S. •T^oup.. (Out of 2 >riat) 
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III.— PAMPHLETS —-'OfUtl. 

’Pact. 
(oxolusivo 
of packin;;, 
poatngf, 
o<o.). 

Rs. A. I*. 


8. Xoto on Mic C'ollruiion of Sbiti&licAl Bala iclatinp to tlir> principal 

Indian Spceiefi, by A. M. 1*. Cacoia . . _ . . _ . . 0 10 0 

0. Tables alioving Iho Progresb in Working-Plans in the I’rovinofS out- 
side the Sfndias and liuinhny Piosidcneios tix) to 31st Bocoraber, 

1008, by the same author 0 10 0 

10, ifote on Uninioso Lera Wood (Liiffeiflrnmut (omcnloko, PrcM.), 1)3' 

R, S. Tiouji 020 

U. Note on (larullin IVood (CiiraUia iiibgaiima, DC.), L3' Iho some 
aiilhoi. (Oiil of prbit) ........ 

12. Xbfe on iVlwuii oi Tiinooniati Wootl {Bcrryn Aimnonttln, ttoxb.), 

1)3' the siiiio authui. (Oulvfjntvt) ...... .. 

13. Hole on Ibirmeie In Wood [DtjiUtocaipvt Mnculatus, Roxb.), by Iho 

same nut hot. {Out of pt hit) . . ..... 

14. Nolo on Jlui nm l‘admdt(P/ernfoi pits maaoritrpiis, Knrr.), 1)3' Ibc snine 

nil! her, {Out of jn hit) 

1 5. Hole on the Preset \ ution of Hninbooi, from the Al tnckh of the Uatnboo 

Ik'odo m '• Hhol-lloret ”, 1)3* H. 1'. iStnblnne , . . .070 

10. Hole on (JioJlest lien son for Coppieo I'Vllings of Teak {Teslmia gtatiilts), 

l>3' it, Hole 040 


IV.— BULLETINS (NEW SERIES). 

1. Note on CnloiiraetTio Te^ts of tome rmlinn Woods, 1)3' Pnrnn Singh . 0 2 0 

2. Meniornndiim on 'LVnI. Pliiuiations in lioinui, by P, A. I.Gcto . . 0 10 0 

3. Note on tho Hel.stivo Slieiigth of Natural niid Plantetion-Giown Teak 

in ilurinn, by K. S. Peaison . . . . . . .040 

4. Roeond Hdition of Iho Olo'isuiy of Tcclinlcal Terms for L’se in Indian 

Foi'cslry, 1)3' A. il. P. Caucia, revised by It. S. Tioup (/firiacd ami 
hsHcd as Fores! Jti.coid,Vol.XY.I’atfJJ) . . . . . 0 (1 0 

I). Tlio nine Pine Touiions PniK-Borei {^'aiaitvs Uihbuilroppi), liy H. J‘, 

Stubbing 020 

0. Momomnduin on the Uil-Valuo of Handainood, b 3 ' Pnran Singh . 0 2 0 

7. Koie on the Chemiati 3 ' and Tiado P'oiraa of Lao, by tho snino author 0 3 0 

8. Note on aomi' G'erminatiou Tests 311111 Sal Seed {H/ioiea roOusla), hy 

Jl. S. Tioup 020 

0. Note on ilcsni-yaluo of Podophyllum liviodi and tho bett season foi 

ootlfoiiiigit, by Purnn Singh 0 13 

10. Nolo on the llork-Boiing Boetle AttnoL in the Conitcious I'ore.sts ol 

tho Simla Cntohmcnf Area, IOOT-IOII, by It. S. llolo . . . 0 2 0 

11. A rtirthei Koto on soJiio Cnsuiuina Iiiacoi PeMs of Wadi.ia, b 3 ' V, 

Subramnnia lyci 0 14 0 

12. Note on Die Bailc-Ifnling .uid lloot-Uouug Beetles of Babul {Acimo 

arabicu), by E. P. .Stobbiiig . . . . . . .040 

13. Nolo on Litjno ProUelot as a posHible menus of i)irvciiting limbci fiom 

. “jrlitlbig wJiilf) sensoning by It. S. Pcaiaon . , . . „ U A 0 

14. A PinUter Note on tlio Itelntive Stiongth'ol Natural and Plnnlotiort- 

Gionn O'eal: in Binnin, 13 ’ tho bamOiintlior . - . . < . 0 3 0 

18. Note on Iho Tot hnital Pioijotties of Tnnbor.vilb sprcial itfertnoo to 

Otf/jt/o Tot)7)o ivoodwliilo seasoning, l^''llie some lulothoi . . 0 3 0 

•10. Note Ol) Ouinlmr ((iwieliJw roAorca.lloxb.), by A. Hodpei ' . .030 

17. Note on Hiju Sal or Vengai (Plnorurpvs jJatoopiiii)i,'J.io\h.}, 1)3' tho 

biitnc author .•>•,,,> ,'S ; . . . . 040 

18. Nolo on Sain or fiaj (PcrmhlalfH lomadoia, W< and A.), bs' Dio same 

ituthor ) .'■ * .».* . . . . * O'bO 

, *■ iT ■ * t * * ** * . 
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IV^BUUETfNS (NEW 8ERIE8}~a»>{(!. 


PmoE 
(osolusivo 
of packing, 
postage, 
oto.) 

Its. a. i>. 

19. Note on Bontoak or Kana Wood {Digeratmmia ImxcaAata, Wnll.), by 

tho same autlior . . ^ 0 3 0 

20. Note on Sandan {Ongeinta dnlbrrgioitlcs, Bontb.), by tbo same author 0 3 0 

21. Note on Bhatiia Bakli (xlnogetssiie latifoUa, Wall.), by tho Paine 

author 040 

22. Note on tho Causes and EiTcats of tho Broncht of 1007 and lOOS on 

tho Snl Forests of tho United Provinoes, by It. S. Tioup. . .000 

23. Xoto on the Propsration of Indian rorest Floras and Dcbcriptivo 

Lists, by U. S. llole . . . . . . . .040 

24. Note on Turpentines of Pintts Khaaga, Pinna 2Itrlai»ii and Pimta 

cjxfJsa, by Rirnn Singh 0 2 0 

25. Dovelopinent of tho Culms of Grasses, by Jl. S. Hole . . ,020 

20. Note on tho Bosln Industry in Kumaon, by E. A. Smythien . .14 0 

27. Note on Biaekwood {Daibtrgia Iniifolia, Roxb.), by E. Benshin • .040 

28. Note on Dhnuri (lyigcrstro mia pnrvifiora), Boxb.), by the fame author 0 4 0 

29. Note on Sundri Timber {lltritUra minor, Jjim.), by It. S. Pcar.bon . 0 3 0 

30. Tho Compilation of Girth Increments fiom Sample Plot Mensuro- 

monts, bj’ B. S. Troup 0 2 0 

31. Note on Indian Sumscfi (Pbva Colima, Linn.), by I’liron Singh . 0 2 0 

32. Note on tho Burma Jlyrobalnns or *’ Pnnga fruits ” ns n Tanning 

.Material, by Piimn Singh . . . > . . . .12 0 

33. Noto on an Inquiiy by tho Govemmont of India into tho Belation 

botucen Forests and Atmospheric and Soil Moisture in India, by 21. 

IftO . . ■ . . » • * * . • .100 
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